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41 COMPLETE PLANS 

• 14 Yule decorations to make in a jiffy 
■ 4 stiver jewelry pieces you can create 
_ B 2 knife racks to buih 

■ Fitted case to mak 
for collectibles 



should know 
about converting 
a VS toaVA 



EXCITING SOLAR 
GREENHOUSE ADD-ON 
It stores heat in 
the basement 
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...and one for me. 

Seagram's 7 Crown makes the ideal gilt for everyone on your list, 

But we suggest you set aside an extra bottle for yourself. After all that shopping, you deserve it! 



Seagrams 7 Crmn 

Where quality drinks begin* 











Now only $29.99 

Sears Best inductive timing light. !t T s 
one tool you'll need to help you keep 
your car in tune. For better gas 
mileage and better performance. 
And, of course, you can use your 
Sears Credit Card. 



Now only $19.99 
Sears auto battery charger for 6 or 
12- volt batteries. 1 lugs into a regular 
wall socket ami charges most bat- 
teries in 6 to 12 hours. And, of course, 
you can use your Sears Credit Card. 



Deadline 

Christmas?™ 

On enle from November -Id through December 
Thh the minimum saving* nationally. Rrgulir price* 
vary in some markets, 

Prices and dales may vary in Alaska and Hawaii. 

K) Sears, [ioehuc k and €c. r 1SW5U 
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V #n& Amenc* shops 
for 'JtilijC 







2WD TO 4WD WITHOUT STOPPING 






MPG" of other vehides. You may 
get different mileage, depending 
on how fast you dnve, weather 
conditions, and trip length. Actual 
highway mileage will probably be 
less than the estimated highway 
fuel economy. 4.1 Liter Six or 
5.0 Liter V8 not available in Calif. 

Chevy trucks are equipped 
with GM-built engines produced 
by various divisions. See your 
dealer for details. Ask about 
leasing, too. 



A revolutionary new 4-wheeI- 
drive system! The '81 4WD 
Chevy Blazer has new automatic 
locking front hubs and a new, 
lightweight transfer case. Now, for 
the first time ever, you can shift 
from freewheeling 2WD into 
4WD while driving under 25 
MPH. Plus you can shift out of 
4WD without leaving the cab. 

Plus you get Blazer's new aero* 
dynamic styTing. Trim new 
weight. Tough truck build. 
Improved Six. Optional 5.0 Liter 



(305 Cu. In.) V8 with new Elec- 
tronic Spark Control. And more. 
See your Chevy dealer for details. 

More miles per gallon for *81. 



iNWJOVtD 4-1 VIEW 1250 CU. IN.l SIX 

EPA 



EST. 

HWY 



EST. 

MPG 



Remember Compare the “esti- 
mated MPi to the “estimated 
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Ocean Express went down 
oH lha Texas Gull coasl 
S?bry On paou 86 lells 
hew equipment f azures 
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onshore disaster 
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My fuel problem is simpl e. 

Either I have enough wood to get th rough winter, 

or I don’t. 



Out here, the winters are long and the nights are 
cold. They measure snow by the foot, not by the inch. 

I live in a cabin in the mountains. Mv only heat 
comes from a wood-burning stove. As long as 1 feed it wood, 

1 keep real warm. 

The problem is, there’s no telling how long I'm going 
to be socked in there. Winter could easily last four or five 
months. So when it comes to my wood supply, I can’t afford 
to take any chances. I need a chain saw I can count on. Which 
is why I use a John Deere Chain Saw. 

And I don’t plan to give it much of a rest, either, 

I figure I'd rather have too much wood on hand than 
not quite enough. 



r m 





Nothing Runs Like a Deere* 

John l±rrc Itia wm Ch-ijn Saws, with po* bars than Ifl h> $7 Liphe*. 
For a fret fhlidrr, write Mm Dct-rc, IVpt. 5S. MotinejL 
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LETTERS 

TO THE EDIOR 



Sky hook 1 3 a retread 

Your article in SepL 7 BO on the 
McDonnell Douglas '^Flying Cata- 
pult” (page 104) was read with 
enthusiasm. We congratulate Mr. 
McDonnell in promoting the con- 
cept. However, the idea originated 
with Vehicle Systems Development 
Corp. and was presented to the U.S. 
Air Force in 1977. Known as the 
Helicopter Lift/Launch (HELL) sys- 
tem* the concept was part of a pro- 
gram! Alternate Aircraft Takeoff 
System (AAT3X sponsored by the 
U.S. Air Force. 

ROBERT W. FORSYTH 
PRESIDENT 
VEHICLE SYSTEMS DEVELOPMENT 

OORP. 

UPLAND, CALIF, 

Sorry; but the <k Sky-Hook Take- 
off' is not new! This system has 
been studied at least twice in the 
past 30 years by Boeing Verto) Co. at 
the request of the Air Force (1953 
and 1963), Cables, bars and the old 
airship trapeze were studied. 

Perhaps the concept will finally 
make it this time. The photo (below) 




One form of sky hook; Chinook chopper 
Airlifts a Mohaw k— a porfeni of the future? 



of a Chinook airlifting a Mohawk 
shows how the system could look. 

JOHN J. SCHNEIDER 
BOEING VERTQL CO. 

PHILADELPHIA 

If I remember correctly* about 50 
years ago they thought of using 
gigantic dirigibles as aircraft carri- 
ers. All the farther they got in prac- 
tice was a single biplane fighter, 
dangling beneath a dirigible, to be 
air-launched for warding off enemy 
b a [too n-bu sters. 

GREG HIGGINBOTHAM 
SPRINGFIELD, MO, 

Ye ar f the air- launch idea has been 



around awhile. In presenting the 
McDonnell system, PM pointed out 
that, while offering a promising new 
approach , if still faces technical dif- 
ficulties' Perhaps, as Boeing's John 
Schneider says, it — or some form of 
it — ic ill make it this time , 

No snow in the race 

After buying a snowblower for my 
tractor, 1 eagerly welcomed the first 
heavy snowfall— only to be com- 
pletely covered with snow in a Few 
minutes. Your Feb. p 80 issue with 
plans for making a tractor cab 
(Homebuilt Tractor Cab Takes the 
Bite Out of Snowbiowing , page 76) 
came at exactly the right time. 




Warm and cozy Jn PFlft's hornet u 111 tractor 
cab. Note added exhaust riser on engine. 

[ made one for my own tractor 
(photo above) and have never en- 
joyed clearing snow as much as I do 
now. Thanks for the idea- 

LOUIS SAIF 
WESTMONT, ILL. 

Thanks for the photo • you did a 
great job . 

Headers who wish to obtain a pho- 
tocopy of the tractor-cab article may 
do so by sending 50 cents to Popular 
Mechanics , Box 101 A, Radio City 
Station, New York , NY, lOWi, 

And here's an important reminder : 
In our June *80 issue f Letters* page 
5) f D. J. Burkhardi, a spokesman for 
Simplicity Mfg + Co called attention 
to the possible danger of carbon mon- 
oxide buildup in an enclosed tractor 
cab. For those contemplating such a 
modification, we repeat his warning. 
It fis essential that, engine exhaust be 
routed away from the cab, such as by 
a vertical exhaust stack, ns shown in 
the photo here . AJao, while the cab ' 
was not designed to be airtight , be 
sure there is plenty of ventilation . 



Flushed* but not with success 

1 am a new PM reader and it p s so 
informative it's like having a man 
around the house. But I foolishly 
said this to the super of my apart- 
ment building and now he won't fix 
anything for me. 

I found your suggestions for clear- 
ing a clogged toilet ( Homeowners' 
Clinic, page 30, Sept* p 80) more 
suited to the country dweller* To fol- 
low your instructions, I lugged my 
toilet down three flights of stairs 
and out onto Park Ave. There I was 
met with an army of disapproving 
glances. 

As you surely must appreciate, I 
could not proceed to Step 2. What 
does one do when one does not have 
a back yard? 

I would appreciate a hasty reply. 

KATE CORRIGAN 
NEW YORK 

Either you're pulling ou r teg or we 
missed a great opportunity to get a 
picture of you carrying your toilet 
down to the street Seriously, though, ! 
we do recognize that we have many 
readers who are city dwellers f and we 
try to be as helpful as possible. Many 
toilet obstructions wiU dislodge 
themselves if you merely top-end the 
bowl and shake it. Although we 
haven't tried if, the. water-pressure 
method should work if you place the 
bowl on a pad in a bathtub and flush 
it from a short hose attached to the 
faucet . Hope this arrives in time . 

Crosby ton revisited 

The Sept. h 80 issue (Tech Front 
Lines , page 106) carried a feature on 
the 5- megawatt Crosbyton 1 Tex., so- 
lar power project — and commend- 
able coverage* I might add. 

Unfortunately* there was no iden- 
tification of the high-technology or- 
gani 3 ation s d esi gn in g, bu i Ld lng ± 
testing and advancing this promis- 
ing development. E-Systems Inc, is 
the major subcontractor to Texas 
Tech University at Lubbock. 

I would imagine that PM will 
receive reader inquiries. May I solic- 
it your cooperation in directing such 
inquiries to: E -Systems Energy 

Technology Center, Box 226118, Dal- 
las, Tex. 75266 or to Texas Tech Uni- 
versity, Department of Electrical 
Engineering; Lubbock, Tex. 79409. 

PRESTON F. KIRK 
MANAGER, MEDIA RELATIONS 
E-SV STEMS INC. 

DALLAS 
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Video challenges home movies 

There are only a relatively few peo- 
ple who own videotape recorders 
and color cameras, and who tape 
family events rather than film 
them. Tapes are then played back on 
the home TV instead of the silver 
movie screen. 

Because tape equipment has been 
large, bulky (compared to a super- fi 
camera) and quite expensive, film 
has continued td be the preferred at- 
home medium. 

Thanks to Sony Corp., this situa- 
tion may change. It has unveiled a 
very compact, combination video- 
tape recorder and color camera. The 
single-unit device weighs in at less 
than 5 pounds, Sony maintains it 
can keep the cost down under $1000 
and f from what we've seen, the qual- 
ity seems very good. Unfortunately, 
the unit shown is a prototype only, 
and production is not expected until 
the middle of the decade. By them 
who knows what will happen? 

However, the film industry is like- 
ly to look askance at this latest com- 
petitor, There are certain things 
more easily done on film (such as 
editing), but there are advantages 
to taping (such as viewing on a TV in 
room lighting*. 

Sony and other electronic manu- 
facturers obviously hope that this 
new and now-miniaturized medium 
may succeed in replacing the home- 
movie industry. Whether this will 
happen depends, of course, on the 
reaction of you and me— the con- 
sum ers. 

New— and sounds great 

We haven't done a speaker review in 
this column before— but let this look 
at Epicure's new series 500 speaker 
be a first. We were able to listen to it 
critically for the past few weeks and 
have been very impressed by its 
sound. 

The 500 is a “tower” speaker with 
a 10-inch woofer, 1-inch air- spring 
tweeter, 4-inch mid-range and two 
12-inch passive radiators. Standing 
about 3 feet high, it belts out some of 
the most believable bass we have 
heard from any speaker. 

We suspect the secret lies in the 
two 12- inch passive radiators, one 
on each side of the cabinet. These 
look almost like drumheads set flush 
with the cabinet sides. Referred to 
as “piston radiators, 1 ' they vibrate 
in tune with the bass and help rein- 
force low frequencies without pre- 
venting any mid-range transmis- 
sion, Epicure tells Us. 
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IF CUTOUT 
MATCHES YOUH 
TRANSFORMER 
YOUR UNIT 
IS OKAY 



ts your telephone safe? 

cm out (he lemptate (left) to check the safety of 
the telephone transformers installed in your 
home. If you have a Princess-Style phone or 
some others B light-up dial, you will have a 
Iranslormer, In face if a previous owner of your 
homo had such a phone, the transformer may 
still be (here Bub some Iransiormers are new 
proving la be unsafe. If the template match#? 
she transformer's shape and the words are she 
same as shown— call your phone company. 



They are expensive — $400 
apiece — but if you are looking for 
the final touches to any audiophile's 
system, then take a listen to the EPI 
500's, We think you'll like what you 
hear. 

Here-and-now remote control 

Hew often have you wished you 
didn't have to get out of your favor- 
ite chair to change channels on the 
TV? Perhaps you've felt more than a 
twinge of envy at those who own 
sets with built-in remote control. 
But if you've priced remote -control 
consoles lately, you may have decid- 
ed to keep on making that short r 
annoying walk from the TV to the 
chair and back. 

Well, a new add-on for any TV has 
just been introduced by Teknika 
Electronics (1633 Broadway, New 
York, N.Y. 10019). It's Model 6301 
wireless remote-control television 
tuner. 

A box, about the size of a table 
radio, attaches directly to the TV 
with four wires. On its front are 
pro ssu re-se ns i ti ve s wi tc hes th at 
can keyboard all the VHF/UHF 
channels — and, if you're hooked up, 
even some cable channels. 

The main box communicates wire- 
lessly with a hand-held remote. The 
remote control allows you to change 
channels and switch the TV on and 
off. It does not, however, have con- 



trols for volume and picture adjust- 
ment. 

Still, for under $100, it can save 
you a lot of little trips. 

Boardwalk. 2001 

We just finished playing a rousing 
game of Monopoly with a fellow 
called Monty, a dapper individual 
with a quick smile. We found his col- 
orful play and quick-witted trading 
a real challenge. In fact, Monty 
destroyed four other players. 

Not bad for a computer program. 

Monty Flays Monopoly will run on 
an Apple 11 home computer, and is 
the best program we've seen that 
plays a classic board game with a 
whole partyful of people. Graphics 
are great and Monty's strategy ex- 
cellent. He can be yours for $19.95 
from Hit am Corp. + Box 92 11, Fair- 
field, Iowa 52556. 
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Who moves mom people than VW 
for less money' 5 It's Ram Tough Dodge's 
new Mini Ram Wagon 

Compare Dodge Mini Ram 250 
to VW Vanagon. Passenger seating, 
mileage, fuel capacity and range, horse- 
power and rear loading area. Mini Ram 
gives you more. 

Then compare factory-installed 
options like power steering and your 
choice of G sound systems- all available 
in Mini Ram NotinVanagon 

Now compare price Mini Ram 
costs less than Vanagon. Almost $2 t 0Q0 
less, comparably equipped Forpanel- 
side van buyers, there's a Dodge Van 
with the same performance, efficiency 
and interior dimensions, as Mini Ram 
Wagon at a pnoe VW hasn't seen tn 
years— just $6121 * 

Underneath it dl Mina Ram is a Ram 
Tough Dodge Wagon. With the best rust 
protection of all wagons. There's 100% 





Dodge Httu Rajsi 
Wagon 250 


VW Vanagon 


Stickei Price 
IMSW^V bawl 


57 , 965 . 00 * 


* 3 , 900 . 00 - 


ERA EST. MPG 


13 MPG" 


17 MPG" 


Hmscjsawtr 


95 


67 


PassangHi 

Sorting 


a 


7 


Ovetalt Length 


m,T 


m.T 


Wheelbase 


309.6" 


95.B H 


Fuel CapAcitr 


.%6 giL. 


J5 9gal 


Eai. Ciiy Han-qe 


640 miles" 


270 md«" 


Sid» Door Width 


49' 1 


42 r 


PrArfm M Able 

Run 5*rt 


Ye& 


No 


Factory instil k-d 
Aj^CcndihcTis^q 


Op'ion 


Not AvajJable 


Power Steering 


Opt LOO. 


Not A-taiZable 


C^L^c- Keyed 
Caj paving 


Standard 


S3 JS with 
mV pkq 



electrocoatmg, plus 370 sq ft of gal- 
vanized steel in critical areas,.. com- 
pared to VW's 4. 

New Dodge Mini Ram Wbgon- It 
does more than VW Vanagon and it 
does it for less. As a pure people mover, 
it lust might be the besi buy on the 
road today 



Satisfaction guArairteod Or ydur money back 

If you fa- not satisfied with yOurflew 1931 
Dodge j'-i’fiJ .indm. just bring tl hacrJc in good, 
condition with no metal demage within 
or IQOQ miles, whichever corned firs!. When 
the deafer gets deer tide, you It get your money 
back, excluding finance and insurance charges 
Trade-in refund may differ from trade-in allow- 
ance on retail sales contract Ask participating 
dealers for details 



|D rif** 

_ , IMMSAHL 

^ RAM TOUCH 



m 5 frekvr pner: coO^pthtOft ^xdadirtg title, taxes and di'stmaftOft cl\-trg±x Prices as of Qci J. ^0 
*"Dadgtf Mm. 1 Ram with standard Stor.t Six engine and optKinal auto frans Use these numbers tor comparison Sbur mileage And raflge may differ. Cai'd e&r bwe.r 
VkrtgcF EPA mjzg ifI960r?St pfrrtdSllifl IftjSV figurm 






Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 



r 

















Bamboo (from a fishing pole or 
window blind) makes sturdy 
wedges for tightening tool han- 
dies. To glue the wedge, remove 
the outer bamboo cover, which is 
high in silica t so the glue will 
adhere,— Waiter E. Burton 



Improve door’s swing 

DOOR 



WEIGHT 
OF DOOR 



FLU TAPER ON 
END OF PIN 



FILE CLEARANCE 
KNUCKLES OF 

n hinge leaf 



Before rehanging a door that has 
been removed for planing or some 
other reason, file a small amount 
off each of the non weight- bear- 
ing surfaces of the knuckles on 
the door leaf of the hinge, This 
facilitates engaging and aligning 
the hinges to receive the pin.. 
Clean off the pins with a file or 
emery cloth and lubricate the 
hinges , — Andrew Vena 



Removing frozen hardware 

To remove frozen nuts on badly 
rusted bolts h first soak the bolts in 
water overnight to loosen the 
rust .— Albert L. Hafanan 



Emergency mallei 

Turn a hammer into a rubber 
mallet. Fit it with a crutch or 
cane tip from a drug or medical 
supply store .- — Lane Qlinghou&e 



Bamboo handle wedges 



Once you have an air com- 
pressor in your home 
shop, you'll wonder how 
you ever got along with- 
out it* You can spray paint 
with it. You can inflate 
swimming gear, toys, auto 
and garden tractor tires. 
More important, you can 
sandblast parts and rivets 
in metal scams. You can 
blow-clean fine mecha- 
nisms and, with PfrTs unit 
you can vacuum pump 
your car's airconditioning 
system prior to adding 
Freon — something you 

can't do with most ordi- 
nary air compressors. Fi- 
nally, this unit features a 
filter/water trap — which 
is an optional extra on 
most commercial air com- 
pressors- 

PM AIR COMPRESSOR 



You can do all these 
things with this versatile 
1-hp compressor and, hap- 
pily, you can build it for 
less than $200, vt* 

Compressor evacuates car’s 
airconditioning system prior 
to adding new refrigerant (far 
left). At left, routine inflation of 
tires saves trip to gas sta- 
tion. 



HOW TO ORDER PLANS 

Send check or money order 
for $5.95 to Air Compressor, 
Popular Mechanics Plans Li- 
brary, Box 1014, Radio City 
Station, New York, N.Y. 
10101. Allow two to three 
weeks for delivery; for first- 
class mail send 75 cents 
extra. 



Popular Machine* i$ a publication ol Hearst Mag- 
azines* a division of the Hfearst Corporation. 
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Beep Free 

Doctors use them and so do many businessmen. 
The pocket beeper now takes a giant step forward 
with the introduction of the own-your-own system. 



You're away from your desk in a meeting. 
Suddenly your pock*! beeper starts beeping. 
You pul! it out of your pocket, press a hutton 
and you hear your secretary's voice with a 
message. 

"Big deei™ you say. "What's $0 special 
about ihal. There are thousands of pagers like 
H In use.” Yes, but this one is different. 

TOTAL CONTROL 

In the first place, you own (he entire system. 
You own the transmitter and the beepers 
Secondly, the system is inexpensive, tt costs 
less than leasing one traditional beeper for a 
year. And finely, it solves the problems that 
Other pagers can't solve- but more on that 
later. 

The new Auto Page paging system consists 
ol a transmitter that sils on your secretary's 
desk. When a call comes in, she presses a 
button which sends out a signal lo your paging 
device. The antenna rests on your sectary's 
filer cabinet nnri plugs easily Into the trans- 
mitter so there's no Installation 

MAKES NO SENSE 

But like many breakthrough products the 
Auto Page System has limitations. The system 
was designed lor office, factory, farm ar home 
use. So Its range is limited lo one mile with 
voice end two miles with lone, 

For doctors who are constantly on the road, 
the Auto Page does not make sense. Far the 
business person* however, who moves 
frequently through an office or factory, the 
system is ideal . 

Instead of using expensive paging or loud 
speaker systems, you can locate and 
communicate with your staff in privacy no 
matter where they are wlrhln your premises. 



SERIOUS THOUGHTS 

You can use up to six different pagers, each 
on different channels, and she entire system 
with two beepers costs only £395.00. 

Once you own the system there are no 
further costs. Conventional pagers rent lor up 
to S25.QO par month so in eight months the 
Auto Page System with two pagers would pay 
for itetf and from then on your secretary can 
literally 'beep free/ 

Each additional beeper costs £75.00 or the 
equivalent of a throe month lease on the 
typical bee per, Bui you can't compare a typical 
beeper with the Auto Page. The Auto Page has 
voice transmission. The typical beeper does 
not. The Auto Page Is a totally personal sys- 
tem that can be used anywhere. The typical 
beeper must be used near a big city. And 
finally, |h* typical system is expensive -many 
times toe cost of the Auto Page System 

HERE AND THERE 

We suggest that before you decide to 
purchase, you experience the freedom and 
convenience of personal paging. Order a 
system from JSAA on our 30-day toai Give a 
beeper to eatti member of your staff See how 
easy it is to set up a system (just plug it in). And 
then actively use it for a month. If personal 
paging is not the mosi convenient and efficient 
way to communicate, return it anytime within 
30 days lor a prompt and courteous refund. 

We've tesled our system at construction 
sites, in large buildings, on (arms, in the 
country, with motel operator? and several 
small businesses. Based on our personal 
observations and sales success, we are con- 
vinced that toe Auto Pago System of personal 
paging is the future of paglng- 



JS&A is America's largest single source of 
space-age products- further assurance that 
your modest investment is well protected. 
Service should not be required for many years 
as the Auto Page is lotalfy solid state, but if 
service is ever required, just pop your receiver 
or transmitter in its mailing carton and mail to 
the Auto Page servlce-by-mail center which 
will promptly repair arto return your unit 

To order your system, send your check or 
money order tof £385.00 lor a system wilh two 
beepers and $75.00 for each additional beep- 
or up to si# (Illinois residents add 6% sates tax) 
to the address below. Please add $4 for 
postage and handling. Credit card buyers may 
use our toll-free number below. 

We'll send you a transmitter, antenna, 
beepers, one-year limited warranty and com- 
plete instructions. 

Personal paging and low-cosi personal 
communications are nicely packaged in a 
sysiem that will make your company more 
efficient from ihe very first day you test our 
sysiem. Order one tor your test at no obli- 
gation, today. 




Dept. PM One JS& A Plaza 
Northbrook, III. 60062 (312) 564-7000 



Call TOLL-FREE TOO 321-6400 

In Illinois Call ... , , (312) 564-7000 

©■JS&A Group, Inc., 1 960 



MOST FUEL 



w a g o n 



MADE 



ft's called the Lynx. From Lincoln-Mercury 

No other §a nwv 

wagon built in J £ LSI, 

x a MPt 



27 res. 47 

. m M I *( 1 M 

America can 

give you better gas mileage ratings. 

It's even rated better than the DatsunBtO 
and Toyota Corona Wagons. But the advan- 
tages of a Lynx Wagon go far beyond great 
gas mileage. You'll get excellent traction with 
our front-wheel drive. It's the first American- 
built compact wagon with four-wheel fully 
independent suspension for a smooth ride. 
And the Lynx gives you more cargo 
space than the Datsun 210, 

Mazda GLC or Honda 
Civic Wagons, 








1 







LYNX FRO 




LI N 



11 hi VI LSI. MPCi. 42 tlftY. LSI. 1 1st - 1 lliivt- 1 1 1 ■ r r l I ici ■>. U m e uni|]iirri(m. Lmr rt)ik"iiE.|v HMjy tti fh r E tk'lfcntlim^in hill 

ISin in | f £ iH l iit Vi)ur I hicoln-Ptarc iity 




H LlpC7n(1 OOpef week fr» 1 

to Of uU, your own business 




Be a Chimney 
Sweep -and say 
goodbye to 
the rat race 



Sfl your own hours, bi your own boss. Our 
proven Sytlem gives you a quiet way to BIG 
PROFITS 

fcf you're led up with 9-To-S drudgery iknri low pay 
of if you're searching fot A profitable ipaftfime 
opportunity, pel ihe MS TO* or how ynu on 
start making u& TO STflO O* more per week as a 
pmfessiwtal OiiFITOy 5<*wp. 

A booming business 

Thinks to soaring oil and gas pnero. millions 
more homeowners are heating wtib wood- But 
wood smoke leaves flammable cn?o*ot* tfepossts 
that cart taurf dangerous chimney fires. So the 
demand for itgutar chimney cleaning has never 
been arbiter. 

With the August West System yPu tan dean the 
average chimney in. 1 hour; the typical fee is S4^- 

Our revolutionary newsvstem is Iasi, effioeni, 
cleaner and easier than old-fashioned 1 ways You 
often clean irom below* wording indoors. 

Ask kx FK£t ftooUet 

Cal or write for iree tad booklet, true success 
stones and full details. No obligation. 

Call Free: 
800-243-5166 



EXTr 214 - 5PM. r t.5.T. 

Ask (Of Thr August WhI Story 

August West Systems, Inc 





DO-IT-YOURSELF 



Redecorate • Restore 

A 3i2 page book wiih drawings and easy to Follow 
Instructions shows you how to remove paint and 
wallpaper pale^i walls, do masonry projects, 
hang wallpaper, etc., etc , proper tools to use. 

ENJOY AND SAVE MONEY TOO! 




SEND SI. 00 TODAY 

MYDE tools 
£4X1 THQ RIDGE. 



Name 



Street 



Crry 



JSiaie 2ip 





NOTES 
FROM THE 
EDITOR 



If Santa Ciaua ever updates his delivery system, hell use a snowmobile, claims 
Outdoors Editor BUI McKaown. That appears to be the point of con lent ion in this 
confrontation between BUI and s Lapland reindeer In northern Finland. SHI waa 
testing Kawasaki's new line {pegs 92) when the encounter took place. One thing's 
for sure. Silt concludes: Snowmobiles smell batter. 



L ong-time readers of PM arc 

i surely as familiar with 
the name of artist Ed Valigurs- 
ky as any name associated 
with this magazine. Ed's the 
guy we call on when we want a 
dramatic illustration of men 
and machines. His work has 
appeared on our covers and 
inside pages countless times. 
This month's cover, for in- 
stance, is his 34th since we 
enlarged the magazine's size 
in January 1975, 

A native of Pennsylvania 
and graduate of the Art Insti- 
tute of Pittsburgh, Ed has 
lived in New Jersey for 27 
years. Besides PM illustra- 
tions, he doe a book covers and 
advertising art* When not 
painting, he likes to fish and 
golf. His pet subjects (are we 
ever happy} are planes and 
ships. m 

At upper right, Ed Vallgursky efis- 
plays the painting he did tor this 
month's cover. Nolo that the rescue 
helicopter la positioned almost ex- 
actly at It is in the photo at right. To 
be eure he had ail details correct* Ed 
want to a Coast Guard elation and 
took l he photo of ihe copier as he 
wanted lo portray ft on the cover. 
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Keep up with opportunity by 
keeping up with the state of the art. 
Leant to service and repair color TV. 
audio systems, video cassette and 
disc systems with NKI training. Pre- 
pare for extra income, a new career, 
even a full- or part-time business 
of vour own. 

Learn at Home 
In Your Spare Time 

You Irani right at home, at 
your convenience, without quilting 
your job or going to night school. 

NR I "bite-siae" lessons make learn - 
ing easier... NRI "hands-on" train- 
ing gives you practical bench experi- 
ence as you progress. You not only get 
theory', you actually build and test 
electronic circuits, a complete audio 
system, even a color TV. 



Build Color TV 
with Computer 
Programming 

As part of your training in 
NRJ's Master Course, you assemble 
and keep NR Is exclusive, designed- 
for- learning 25 (diagonal) color TV 
the only one complete with built-in 
computer tuning that lets you pro- 
gram an entire evenings entertain- 
ment, As you build it, you introduce 
and correct electronic faults, gain un- 
derstanding and practical experience, 
You also construct a solid-state 
stereo amplifier and tuner, complete 
with speakers. You even assemble pro- 
fessional test instruments, so you know 
what makes them tick, too. You 
build a transistorized volt-ohm meter 
, . . a CMOS digital frequency' counter. 
integrated circuit TV pattern generator 
. , .even a solid-state triggpred-sweep 
5 " oscilloscope. You use ttvem in your 
course, keep them for actual TV and 
audio servicing work. 



Free Catalog... 

No Salesman Will Call 

Send today for the JOO-page 
catalog that shows all the lessons, all 
the equipment and training material 
you get. The catalog will show you 
other NRJ opportunity fields like the 
new course in Microcomputers & 
Microprocessors, Complete Com- 
munications, and more. With the 
addition of video cassette and disc 
systems, television has taken on an 
exciting new dimension. NRI train- 
ing can put you right in the center 
of that dimension. 

If card has been removed, 
write to: 



NKI Sttrtrtb* 
Mrijraa-SEil i < jcinlLiu inp 
r pi fjJixaliGfi CfnlEr 

J * Wl 3539 fc-KWtttfl *vhii* 
± tahlflfllon, DC 200 ft 



NOW! Learn to repair 

vjdeo cassette and 
disc systems with 
NREs at-home 
training in TV 
and Audio 
Servidng. 




f 






Start your own money making business! 




Get in on the PROFITS 

: j SMALL ENGINE 

service and repair 

^INFLATION' vVortc p^ r f time, lull Urn® right at horn®- we help you every step ol the way. 





No obligation * * * No salesman will call 



RUSH COUPON 

FOR THIS FACT-FILLED 



FREE 



BOOKLET! 



^ -r. 



BELSAW INSTITUTE. 51 1Z HELD BUILDING 
KANSAS CFTY. MISSOURI Mill f 

□ YES, please send me the FREE bQOihJec lhal \ 
g-ves h. !■ delails. inciu* scarfing my own auiirteis in^r ^ 
Smjll Engitw fleuaif. i understand ihere is no oMipaliuri 
anG that no salesman will tti\ 

MAMIE _ 

ADDRESS 



CITY 



mi 

i 
i 
i 



BELSAW INSTITUTE OF 
SMALL ENGINE REPAIR 

511Z Field Pldp., Kircw City, MO. 6-ill T 



t*h» rp u Iwcldr 

Irphji (p bi y»r gwri 
n a fi^ilJSlf SpJ'fhrr^ 

or fyil 1 i j r+ bwnn 
yswr wn PLUS campJfle 

*!J III 2-N UL- Id-Ouy 

\^Q|ISKTriil Offer! 



Sent! tor four 
copy lodavr 
No ?, b i (j -i 1 ian 



Id jusL a ihort time, you car bf rrud * lo j*Hn 
□nc nf Ihr falefi RrowJiLH liiduslrles in America 
...in rndiiFtrv whcrt quoM mm ire- nnkliqt 
fram $|Q.DK1 Cu p tt hour , ..and I hat's just 

lor tabor. Parts, ennints and i(c«wrin »dH rvm 
nwrf to Ehc prnttu. Knauw the small tneinf 
JndiiAlrj has ^romi so 
qirfcJsl). an amir short ant 1 
of qualified Small Engine 
Proftsuanfl h exists th rouR b- 
nuE the mifltry When >«i 
sh bow mans small tnjj i.nw 
are in use tod as it's my lo 
undcnhild. wh> q uidiLtinl 
men command such hfcph 
prirrs-M moth pp 
for a simple tune-up lhai 
takes less l ham an hour. 

■16- mill Ion small engines 
ar# In service today! 

Thrf* rtthl— there are ever fetty-iin millicm 
^-Eyclr and 4-cyfilc smal engines in service 
across ibe U,S.A, That's ihe official count from 
the Engine Service Am, and nrw engines are 
being huill at a rate of one-million per month' 
With fully accredited and approved Etelsaw 
training, you can soon have the skill and knowl- 
edge to make lop money servici-ag those engines. 
Homcow nets and businessmen Wri3l seek you out 
and pay you well to service and repair their 
Eawnrnowers, tillers, edgers, power rakes, gar- 
d*n tracers, chain mintbilm. gp-cans, 
UWwmobJfel , d , Iht list is almost endlc^ 



Lea rn At Home In Vaur Spare Time 



No experience necessary. 

Yon rinn’i nerd bu hr a ‘bo i n mechanic 1 or have 
prluir mperi«n(f. If you can read. m«i can fflanlrr 
this prrtfitniNr IriJt right at Iwaite. In ymir tpan- 
limr, mifhuul mlahinf a single paycheck, Lrntfn* 
are fullji LliiJ ilraled - vi dear ywm cun’t gu i»ifcm|L. 

guick you v «r ery step 
of the way. including tehled 
and proven insl ructions on 
bow to get business w hii t 
to change, h«w to get frsfc 
advertising, where 10 gor 
supplies wholesale 4 .. ill 
ihe "CficksL of the trade'.,, 
all the Inside facts you 
need- Eo assure success right 
from [he sulti. 



INCREASED INC OWE 

"I've hi eiIwhiF >ff 
yeafj e^pen/nce re- 
jMwrfJif rnjjiiws 

. . . 6*iF repair r Hfxr 
□nJh wiMur . , , Mftni l 
Uurr.-.d* the Hrittitv 

Walter H, Strick 
Campbell. C aNlorma 



rr. 



With our famous ’learn- by-doing' training 
meihord. you g*i jciui| ‘hands-on’ experience 
wiEh spevidiied trnTls a.ud equipment you'll re- 
ceive with your training, pfoj u brand-new 4j|p 
engine — uM yonri to irep 

Send Today far FREE fad*! 

fill nothing by arreptiftfi this wffrr r^ 
jiTftif am Inju flWjdiw training eatt j^j'iv you th¥ 
niilii VifTi tivvJ In iiU'F-fOi*- ymtt tofUinr itt a 

hiph-profk. rirrfir«Ni^m?ftHn™ of your gwt, 

just All In and irudl umi^Hin Iwhiw (nr send |m»vI ■ 
eardt in receive full InfnrnnrrHin -Hud details bi 
return malL DO IT TODAY* 



Now, 

computerized 
tools for 

do-it-yourselfers 




New drill press features digital readout. 




Sabre saw also boasts electronic controls. 



T he latest in home-shop equip- 
ment is an exciting line of |>ower 
tools controlled by microcomputers. 
Announced by Black & Docker (LLS,) 
Inc. s Tow son, Md. 21204, the tools 
include a bench drill press, aabre 
aaw and Vs-in. and %-in. portable 
drills. 

The drill press boasts an elec- 
tronic speed control* a depth mea- 
sure for checking a hole being 
drilled, ramp speed which shifts 
speed electronically when the drill is 
started, and an easy-to-read digital 
panel for conveying the information 
to the user* 

The saw and drills have similar 
controls* but no readout. Since the 
tools appear to be a breakthrough in 
shop -tool technology, PM is equip- 
ping four professionals with the drill 
press. Their findings will be report- 
ed in a future is sue >“-//(! rr]/ WtCjfcs 
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Not Just Another Limited Area Motion Detector.' 



Protects Every Square inch Of Your Building 

Turns On Lights Automatically 
Powerful Electronic Siren 



* L 



Low Cost Computerized 
Burglar Alarm System 
Home • Office • Business 



The Querde x 8000 Alarm System is wain t/f grained and dis- 
guised to took tfke & smaff stereo speaker ^/i"x9 J /i rr xfl^ 
arid weighs fess than 6 p /a pounds 



NO INSTALLATION 

Just plug the Guard ex 6000 alarm system in h make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires lo run. This totally self*con- 
tamed burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss . . your roof, walls and f I dots, 

HOW CAN ONE SMALL COMPUTER PROTECT MV 
WHOLE BUILDING? 

Guards* 800Q Alarm System works on the principle of audio 
discrimination. This, put simply h is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones. etc. from break-1 n lype noises such as breaking glass, 
prying metal, or iorcing a door open. The Guards* flobB pro- 
tects one story homes and offices up to 2000 square feet and 
□pen commercial buildings up to 10,000 square feet. The 
Guards* 9300 with wireless remote sensor capability Is avail- 
able tor muHi-slory homes and offices or single story with 
more than 2000 square feet. Call the factory for more del ailed 
informal Ion. 

TURNS ON LIGHTS AUTOMATICALLY 

When the first break-in lype sound Is detected, the system will 
instantly turn on light s^ radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on tor a period of live minutes,, 
then automatically luFn ofl. 

POWERFUL ELECTRONIC SIREN 

The Guards* 8000 alarm is equipped with a loud built-in siren, 
if during l he live minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected. (it can be only a seconc or two after the first break-in 
sound] the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds Ihe siren will shut off and the 
alarm listens again. If another break-in sound is heard, Ihe 
siren will come on for another 90 seconds, if no other break-in 
sound Is detected, the siren will stay oft and at the end of the 
five minute period the tights will shut off and the alarm in- 
stantly resets 



The rear control panel 
con tatns r wo $ tan dard AC 
plug receptacles tor a tehfe 
tamp, spot itghts, radio, etc 
terminals tor connecting 
optional out stde sken and 
backup battery {not 
fnctudedl entry defer time 
control and sensitivity confrof 




EXIT AND ENTRY DELAY 

The Guards* SO 00 alarm has a built-in exit delay allowing you 
appro* Imaiely one minute to lock up and leave the building 
before the alarm Is armed When you enter your building you 
may find that just your normal entering sounds activate the 
siren, You may delay It from starting for up to 30 seconds by 
turning up ihe siren entry delay control. 

BATTERY BACK UP 

Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. {Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 

THE BURGLARY PROBLEM 

The F,B,l, statistics show that at the present rale, one out of 
every four Americans are going to be burglarized. Thatls not a 
very pleasant fact, but It is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guarded 8000 alarm system, 

OUTSIDE SIREN 

The Guards* 8000 alarm Is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from Ihe main alarm h they are available with 50 leal 
o< wire for £24,95. (Connecting terminals are provided on the 
back of the alarm). 

30 DAY NO RISK TRIAL 

This Is your opportunity lo purchase an alarm system directly 
fFom the factory tor only 31 99.95. Try it In your home or busi- 
ness for thirty days without risking one cent. Put our Guards* 
8000 alarm to your own lest. See for yourself! It will protect 
every window and door from break-in. if you are not completely 
sal I shed, return the alarm within 30 days for a complete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or send your check to Guardian Electronics, 
Inc. in the amount ol $199.95 plus $3-50 postage and handling. 
I! you want Ihe optional' outside siren,, add $24.95 (Cat I torn la 
residents add 6% sales lav.) 

(I f you req u I re more in format ion 
can during California business 
houra^ Monday ■ Friday). 

Dealer Inquiries Invited 

CALL TOLL FREE 
( 800 ) 423-5499 







California residents: 
{213)889 1414 collect 




31117 Via Colin as, Dept. pM Westlake Village, CaliL 91361 








Poly wants a mask 

Some polycoat material with which / 
waxed my l/JV Rabbit got on the rub- 
ber bumper guards and black facings 
that protect door handies and fend- 
ers. The wax left a white film that 
won't come off. / tried mi nerat spirits 
and kerosene. Any suggestions ? — 
Earl Shank, Middletown, Md . 

According to Jerry Young of Poly- 
pi ycoat World Enterprises, once this 
material is permitted to dry (it takes 
about &fi hours > p it s virtually impos- 
sible to remove using conventional 
techniques, Jerry says your only 
hope is to have a body shop try strip- 
ping the discolored surfaces using 
mechanical methods and then re- 
painting them, 

Jerry asked me to emphasize that 
the material you used and Polygly- 
coat are not the same, but letting 
any polymer coating settle on areas 
where you don't want it will lead to 
the same results. 

■When waxing a car with a polymer 
material, avoid this kind of trouble 
by covering surfaces that should not 
receive a coating with masking tape. 
If the material gets on an area you 
forget to cover, remove the coating 
at once with mineral spirits. 

Retracing my steps 

Two of my answers to questions 
about GM X-body cars in the Sept, 
'80 Car Clinic { page 42) evoked a con- 



the ball joints often helps-” Dow 
Motors is a Pontiac, Olds mobile, 
Cadillac, GMC and Jeep dealership. 
If Dick's solution doesn't work, then 
follow the course of action recom- 
mended in September, 

The other problem concerns con- 
tinuous blowing of the fuse that con- 
trols the horn, dome light and seat- 
belt buzzer. I suggested, apparently 
in error, that there is a chance of the 
horn wire being pinched and short- 
ing out in the steering column. 

John Endress, who is service man- 
ager at Lehman Chevrolet Inc + , in 
Moorestown. NJ., says, “If this wire 
is shortedt it wouldn't blow a fuse, 
but would cause the horn to blow 
continuously. The wire in the col- 
umn is a ground wire for the horn 
relay, and not a hot 12-volt wire. We 
have found the problem with these 
cars to be in the dome -light wiring," 
Dick t speaking of the same problem, 
concurs with John and adds that in 
production a screw may have been 
run through the dome -light wire, or 
the wire may have been cut by a 
sharp edge* In either case, a short 
circuit would result, causing the 
fuse to keep blowing, 

Buck up 

/ need fteip because the warran- 

ty on my 1979 Dodge Aspen runs out 



in six months. Although my Chrysler 
dealer has tried* he can't seem to 
uncover what's causing surging ni£ 
speeds and a rough idle in the slant 
Six engine , Can you arm me with the 
information he needs? — Monte Pat- 
terson t Hayward^ Calif 
Let's try. This car has had four 
problems that can cause engine 
surging, missing, bucking — whatev- 
er term you wish— while running 
and rough idling. Here's the run- 
down: 

■ If the car has an automatic trans- 
mission and one-barrel carburetor, 
and surges when cold, you may need 
a new choke package consisting of a 
new choke vacuum diaphragm and 
choke-coil assembly. The part num- 
ber is 4240063, and the service bulle- 
tin that tells all about it is 14-06- 
SQ + 

■ If the car “cold bucks" on acceler- 
ation and deceleration (“cold buck” 
is Chrysler’s term), it may need a 
new torque-converter lockup spring 
(part No, 4202672). Service bulletin 
21-12-80 spells out the repair. 

■ Rough idle that isn't corrected by 
making adjustments to the fuel and 
ignition systems may be caused by 
abnormal exhaust-gas recircuiation 
because of a crack in the aluminum 
manifold, Remove the carburetor 
and inspect the manifold. If it + s 
cracked, replace it according to ser- 
vice bulletin 09-05-80. 

■ So me of the se cars le ft the factory 
with the valve lash improperly ad- 
justed. This can cause the kind of 
trouble you're speaking about. The 
solution is spelled out in service bul- 
letin 09-07-79, 

A tool by any other name . * » 

In the Aug* *79 Car Clinic (page $6) r 
you refer to power valve socket J - 
101 75 , which is needed to make an 
adjustment on a Motorcraft carbure- 
tor .. This carburetor is used on Ford 
and AMC vehicles * Ironically , we've 
been trying to find another (oo£ that 

fPfeasi? turn to page SC} 




iem. On very new vehicles, Lubing 



siderable amount of mail that has 
shed new light on solutions. Since 
both problems appear to be fairly 
widespread, let's go over them 
again. 

The first complaint is about front- 
end noise when making hard turns. 
The noise is in the form of a loud 
metallic clunk. According to Ralph 
Del Vecchio, w r ho presented the 
problem to us, his dealer lubricated 
the area, but it didn't help. Accord- 
ing to another of our readers, the 
dealer may not have lubricated the 
right area. 

Dick Gray , who is service manager 
at Dow Motors Inc., in Ellsworth, 
Me., says, “Greasing the mechanical 
stops on the front and rear of both 
front wheels usually cures this proh- 




Low-bucks specialty tool 



When youVe replacing disc-brake pads, 
most shop repair manuals tell you to push 
the pistons out of the way with an expensive 
specialty tool specifically designed for that 
make. 

Some people, to avoid the cost of the look 
improvise by wedging a screwdriver between 
the calipers and using it as a lover to push 
the piston back. While this method works in 
some circumstances, irt isn't always effective, 
and you might damage the pision face or the 
rubber boot. The sales! and cheapest method is to use 
a common Cndamp. Just slip it ovet the piston, lighten 
the clamp, and the piston will slide back into the cal pe F 
without damage. 



22 POPULAR MECHANICS 







BARCLAY 



t mo tab 




Kings, 100‘s 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking is Dangerous to Your Health. 



SA 







Small Fridge. Big Deal. 
Save $30 if you act now! 

And we’ll rush your order for Christmas or your trip south. 

AT LAST! ELECTRONIC REFRIGERATION FROM $99. 



Tfou've nicely gotten -away an your laitq 
awaited vacation, comping Hip or Iot^qi week- 
end with the larmly. You're comJoriably 
cruising in your car, van or rw. vehicle along 
a busy interstate with lew res! stops or 
restaurants. You guessed jl , ..Ibe kids want to 
Stop tor a snack. &ul your KnoLatron P34 or 
P34A is lull of sandwiches, cold pop, fried 
chicken . ..home made, iresh and cold. The 
family helps themselves arid you've saved 
valuable vacation lime and another expensive 
restaurant btLL 

You're a commuter, a salesman. or a 
truc ker and you Spend many hours bn your 
vehicle daily. You've often longed tor a fresh 
snack or cold beveroqe ns Lhe miles tick away. 
Mow wjth you r amazing Kuolatron P 10 plugged 
in besitie you . you open the lid and instant! y 
fresh food and drinks are at your fingertips. 
You're refreshed, . .you've saved an unneces 
sary stop, time and money. 

WTOTOABLE CONVENIENCE 

Home refnqerarion has come a long way 
since the days of the ice bos and the Week qA 
ice . But most cA us resign ouraelves to doing 
without the same convenience once we leave 
our homes. Or, we revert back to the cooler 
and ice routine of days gone by. supply 
because there's never been any dependable 
and inexpensive alternative. But now, tor the 
ptice oi a good cooler and one or two seaaens 
of buying ice, (or about 10 family restaurant 
meals ) P all the marvels of home refrigeration 
are available electronically. And the slcppy 



ice coder with its soggy and spoiled lood can 
become a stone-age memory tor you. An 
amazing space age m trade . . . the thermo- 
electric solid state module,, .makes this port- 
able refrigeration revolution possible. 



AEtOSfACE MODULES 




These m maluruecl Ihemwelectnc fntxJjles 
replace all the nu^y complex pip ng 
tofc, compressors, arri nuhn ia eonvennongi 
cv“: - l ab:--- i«ing§ralors. 

Utilised by NASA scientists. as the only 
refrigeration system tor racked and sutolliles, 
thermo-elecnc CDoling has been in use tor 
almost a quarter century. These expensive 
modules were selected by NASA lor seme 
basic reasons . . .they're small! (about the size 
oE your watch) .^they're tight weiqht (they 
weigh less than a package oj cigarette's). . . 
they're totally reliable (these modules are 
completely solid state and have no moving 
parts),,, they require tittle power [they 
use the same power as One ol your car s tail- 
lights.).. .they're completely insensitive to 



tilting, bumping, vibration, (which causes 
Failures Ec Conventional compressors,, motors 
and piping ) . . . they're powerful (these modules 
have the same coding power as a 101b. block 
of toe),, -and. they never wear out oar break 
down. And tor portable refrigeration where 
you require 12 vo]t DC, power, thermo- 
electric module, are the most efficient. These 
amazing heal pumps have not only gone to the 
moon, but have provided the breakthrough 
tor Kcolatron's truly reliable, lightweight 
portable refrigerators, 

THOUSANDS IN USE 

KoolatrOn industries Limited new has- 
tens of thousands cHf these electronic fridges m 
■use worldwide using these same powerful 
solid stale modules The reliability, perfor- 
mance and convenience of electronic refnger- 
a&on has now been dramatically tested and 
proven in all kinds oE temperatures, conditions 
and environments from Australia to Alaska. 
Built to take it, these electronic modules 
are encased in tough, plastic insuLaled chests 
that Lire deigned Id be rugged and trouble- 
iree. Non-rusbnq hinges and latches prevent 
corrosion m salt waler environments. And 
with only one moving pari (a small 12 volt tan) 
Koolatron portables seldom see a iertftoe depot . 
KooLsitran's combination cl spaoe-age'b&al 
pumps and quality engineering bavelnow led 
to a whole family oF electronic portable refrig- 
erators and lood warmers- that eliminate ogetjy 
ice and provide ''horneirefriqeratiDri^ conveni- 
ence at sane arid sensible pnees. 




MODEL PSQ- 51 HJMMO 

THE PERFECT CAR FRIDGE tin Cuidi 

fc FOOD WARMER $iU, $109 e»i 




HOkJS apDCOi. 1 7, 12 01 
pop cang-rRirgerales 
in ait temps uptoSS^F 

Also *eepe hpi roods 
tioi^150*F)arEheilicii 
df a switch Tough, 
blue Potyprb p : jsUc 
case Eat. 16"L % 1 1 "H a 
THE' W I ni ll-lffl'T a 
6"Ha&"W.wiin 10 lil re 
capacity ( 0 4 cu 111 
weighs '6 fbs. empty. 
Operates irom supplied 
i£ volt p^wei r coid m 
vehicles Qt fcVHri oocionai 
laVDCmQtfC power 
adaplOi 



Kodatran'fi PlQ net only makes a greal 
car fridge bA al a flick d a switch lets you 
bring home your favourite Iasi foods "''piping 
hoi". Cornea wish a 9 ft. power cord lhal 
plugs into your cigarette lighter. Amazingly 
easy to operate,, .one switch selects hot or 
cold . A second switch allows you to refrigerate 
normally or sdect maximum cold. With your 
engine nft , you can operate several hours and 
still start your engine lo recharge your battery. 
"A low battery’' indicator WdmS yCtl when afe 
tune to recharge. W r Lth the power off, your P10 
keeps everything hot or cold for many hours in 
its weJJ insulated cast. 1 . 

As a travel fridge the P10 keeps your 
favourite foods arid beverages fresh and cold 
wherever you go. U you "re a salesman, your 
food samples will arrive perfectly hot or odd 
every lime. U you carry insulin, medical 
ramp.es, dietetic lands, yaur PlD wlII never 
Heave your ssde. Great fur private planet. 

Photographers wiU find it invaluable tor 
ketpLog expensive fklms from going bad. And 
mother. ..now you can refrigerate baby's 
formula in your car then heat if with the flick of 
■a switch . Fawerboaters, iusT plug it into your 
boats cigarette lighter, and keep a day's tood 
and drink ice Co'd wLlhciu’ running into shore 
for ice. You campers , bunter& and Eisliermon 
wlIJ fund endless uses lor transporting provi- 
sions and bait,, .then take home your catches 
and game without spoiling. Terrific br golt 
carls. 

And with our optional 110 vdl adaptor 
youll find endless uses wh^ never house 

current i£ ava i lebto , , - At your cottage, r r 

as d bflr fridge., .in your itiq?e 3 room br a 
midnight snack and drink or as a small office 
fudge. Use as an auxiliary home fridge when 
you're having a parly. And it's a Tialural al 
drive-in movies, auto races and at sporting 
events- 



MODELPW- Slfii SiSg-.Oa 

THE STAND ARD -lin Cub di 5413. £1 19.011 

RECFLEATIQNA1 FRIDGE 




Htfdfe ovef JO fbs. of 
lood and tWvpraQfrfi or 
40ccpcans Relriger- 

ales m air temperatures 
up I0 95*F Rugged ABS 
case in sand betge col- 
our with dark brown 
npQn-ccKroding latches 
and handle Lame 3 J 

litre capacity fi 2cu . M ] 

weighs 1 7 1&5 amply 
Exl 21 " L jc 16" H *. 

16" W. m. 16 "La 12' H x 
11-1/2 "W operates on 
lg verttg. DC WftM supplied 
power cord or -wilh 
fipli&nal 12VDCV11DWAC 
power adapter 



The P34 is cur standard recreational sls? 
portable refrigerator. This new r improved 
model has a non adjustable solid state thermo- 
stat which keeps your feed at normal refriger- 
ation temperature even in 95" K weather. Il 
holds more than three times as much *s the PlO- 
Imagine dry. dependable refrigeration 
wtth the si^e lo matoft your travelling and 
camping needs. Fits into $T*Y boat, van i:t 
camper or back seat pi your car. Plugs mb 
your cigarette lighter receptacle and refriger- 
ates over 40 lbs, d food (nc space wasted by 
ice), yet it draws no more power than the PlQ. 
With our optional ] IQ volt adaptor, youll find 
endless uses as a bar fridge . cottage fridge, 
office fridge. Your F34 has alt the advantages □( 
tlie PlQ without the heat mg cycle or Jaw tottery 
indicator but with all the capacity needed lor 
serious boaters, campers, hunters, fishermen 
and travellers, 

MODEL P31A 

IKE DELUXE RECREATED!* AL 
R EFRJGER ATOR fe 159- W 

FOOD WARMER fiac*asliSlW.&IGS.(» 



% 




Fhe same size, coigur, weigni and cspscily as 
lha PS4 bu: mc-ddeS Fadd warming fealurES, 
lully ad|uS labia Earnpcpature cnnlrai ?.ra low 
battery warning md-calor. 

The P34A is ollt top d the line portable 
It heals, it nefngerales and with specially 
designed electronic carcuil control ipkitenl 
pending) it allows you to dial a oomplete range 
of tempera! 1 .! res from, very Cold to very warm. 

tmaqine- 1i>e verrati LiT> r . fn s^aion, 
refrigerate all your hunting, comping, boalirg 
and ccttage previsions. Off -season, keep 
foods piping hot on your ice-EiFmng, skju*3 
and mowmobiltng weekends. You can even 
did wLne-coolirg temperatures. Our few bat- 
tery indicator w^ms you when you need a 
recharge and the sensing circuits efficiently 
centre] your power consumption la save nn 
battery drain. This ss our best of the line, 
recreataonal fndge and lood warmer with dl 



READ WHAT OUR CUSTOMERS SAT: 

d We lock meal tom Canada and ate ie ten 
daysJaEL-r after iMwuiy it iii Florida All am 
ps iiidur-t: i^nddnnks atayed Liribejevablyfiesh 
arid oqqL“ SM- HsmiUnn, Canada 



T’he way] £ry lo sell my refngeralorone 
wauJd thin* [ was an commission We Love 
our imitr P.OP. H< 3 usien. Tfexas 



'ItteKoolanon hscveiytmng ibeysay 
about ii m it^arivemsing E personally bought 
one tested li and found n sodesuabie that] 
gave jc Lo tnydaugrutet and son-in-law who 
rtiade a tiom-country erek ftom Vermont to 
Oregon wittitheai inJanl daughteT They told 
melhat aside from thee new Oodge van, Lhe 
KooiaEron was lhe mosl mdispe nsabie Hemal 
equjpmen! they earned " K New York, N.Y 



the bells and whistles (or the discerning buyer 
who demands qualify. si 7 e and complete 
versatiLity. 

SAVE $30 IF YOU ACT NOW I 

By ordering otf ivuaun ymi con kit* a 

hill $30 oU our r«gulof priett. You tavtJ W* 

k**p our p Lcrr-.i optmliag at am afticitot 

ORDER TODAY WITHOUT OBLIGATION! 

Simply Complete Lhe attached Order 
iorm or phone collect and well rush you your 
portable on our no risk 21 ddy Inal offer. Each 
unit comes with Complete instructions and a 
WTLtten l year warranty. In the unlikely event 
you ever need service, we have major Service 
Centres m New York, Arizona and Canada. 

When you wocdvt your Koolatron, use it 
constantly tor 3 full weeks without risk. U you 
ordered our opbonal I1G vdl adaptor, plug it 
in. then use youi portable irrunediaseiy as a 
bar fridge or areund the pabo or pool- Nesrt 
plug it into your car cr RV. T-ake your family 
put br a weekend trip. Enjoy Iresh heme 
cogted food as ypu thumb your npse at those 
expensive jestauranl stops. Then use |1 on 

your boat or in your office or lef your son or 
daughter try il al IheLr college dorm. It attor 
you Ve thoroughly tested i1 r you don ’t agree 
thal your Koolatron represents a major 
breakthrough that will save you time, money 
and bother tqr y&irs to cpme r send it back br 
a full refund. You can't lose. . .we guarantee it. 

So tje among the thousands to discover 
that the ice age ig over! Ikan'l waste another 
dollar on iCe. ..order your Koplatren with no 
obligation, today! 

CHRISTMAS “HOT- UNET ORDERS 

For " in -T une - f ur-Chr latinos'" delivery, call 
'toll -free"' by asking your operator to dial us 

collect. Quod th# Dwpl. No, in ih* coupon 
below to guoranto* your $30 Raving. 

0-705-337-0642 

[nd4sirips LjimH^ 

56 Har.Tinl^r h.vn N^wYnrk 14020 

£30 ba v if w Drive, Eati ic. Gr^dJiu. Canada 

Or use this handy order coupon 



Save S30 with this coupon 

I Koolatron ^ ^ 



n 



HaeVfcsCer Awitud, zi^EAVia N«-w Yr-rk HUSO 
Caftud.1 J30-B:iyYiBw Drif-p. eamR.-Onland L4W 4Y0 
Sflf a w S5Qvidh liiEiMf nffi-KNiHKJ prices - 
- — PlD at S9S> 00 (£jC& 00 m CarraUal 
_ — JCocj&can r-34 ar£l3& 00 l£t49 00 m Canada] 

J£oQ\a\zon PMA arS:b&U 0 (Sie 9 CXj mCaMUal 

-■ — L 10V adaprai or. S20 S5f$34 95 in Cekj'u dd) 
PludKU Tgi; hriiLdluiy ariddiuvc-ry per urul 

Ha chaide Eoe riti pcnjig: adapta J at datfed mih u-i 
Add S3 DO for shipping adap:or only 
■:N Y Om and OunborinsidBinisadd salfss laij 

] iHidcrdaiuf lhal J cilhJ 1 n.-liimariy IMflh jniJd:i ,a 
Jdryla 19blL d n;.lLitij[l:c/ 2l Odyfi and 
recfiLi-s -a full reluna iTEamnor sapaDed 

□ tendwe mv check at mprsey pidet ter 

-crptea chaiTje:! Ic mr 



DVls* p M?s1nr^ia,rg4j □ ArpaPCin Eifpraw 



AcrrnnU M LurtL^r 



Expiry Dar# 

5lCj!r.d:'jJL J 



□Send bTocnure only 



■; rL&ce±&&f'Y iu send ;i leFclmdu : 
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CAR CLINIC 

■ fCo/iflnuetf from osoe 

also has a a J" designation listed by 
Ford in service manuals. It is a disc- 
brake metering -valve bleeder toot 
(part No. J-S2?i2}. We wrote Ford , 
but they couldn't tell us which compa- 
ny makes the tools , We need them — 
J>N* Edmonds , Ed's Tune-Up and 
General Repair Service , SL Mat- 
thews t Ky r 

Not only for Ed* but for other Cor 
1 Ciintc readers who may need a J- 
desigmtd tool called for by Ford p get 
this: These tools are made and can 
be ordered from Kent-Moore, 29784 
Little Mack* Roseville, Mich, 48066, 
Don't be fooled by literature which 
states that Kent-Moore makes tools 
only for GM, AMC/Jeep, Datsun and 
Fiat models. Generally, this is true, 
but some auto assemblies used by 
these manufacturers are also used 
by others. For example, the Motor- 
craft 0 'ord) carburetor Ed refers to 
is actually manufactured by Holley, 
Since the carburetor is used in AMC 
cars, tools to adjust the carburetor 
are made by Kent-Moore. But the 
same tool wilt obviously fit the car- 
buretor when it's used in Fords. 

Incidentally, part No, J-10175 for 
| the carburetor tool has been super- 



seded, The designation now is “sock- 
et, carburetor power valve J-10234- 
01.” The designation of the braking 
tool you're looking for, Ed, is Li disc- 
b ra ke -meter i ng- val v e ret ainer ,' ' 
The J-22742 number is still valid. 

Swttcheroo 

My dealer could find no reason why 
my VW Rabbit had experienced three 
radiator failures in SEfiOQ miles . He 
claimed it was the way I drove my 
car . Ha! 



I took the car to a radiator shop 
and was informed that coolant teas 
causing the radiator core, which is 
aluminum , to oxidize . 

The mechanic suggested that I 
replace this abomination with a 
brass radiator? which I did . I've had 
no more trouble since that time . May- 
be other Rabbit and Scirocco owners 
wotdd like to know about the solution 
to this problem. — Tom Carara, Pueb- 
lo, Colo. 



You can bet on it t Tom, Thanks, 



Give me the simple life 

You can do a lol with simple tools and some know- 
how. Take the problem of engine rough idling 
caused by a possible air leak around the 
carburetor. How do you find out if the carburetor 
is, indeed, leaking without using expensive exhaust- 
emission detection meters you probably don’t own? 

Pour some heavy oil into a can. SAE 40 is o4<ay ; SAE 
50 is even better. Buy a small paintbrush. Start the 
rough-idling engine end let it run as you spread oil 
around (he carperelor-gaskel Hange area, then 
around the base of the carburetor. Concentrate on a 
small segment at a time. 

If idling suddenly smoothes itself out, you have 
found an air leak. The oil has sealed it temporarily, 
cutting off the air that has bean diluting the Fuel 
mixture end causing rough idling. Tighten mounting 
listeners or replace the gasket If it's shot. 



IWCAJEGARE 




fl RUSH 
ON Ol L 



When you’re ready to wrap it up. 




E] Bostik* 'POP'* Deluxe Ftivelool Kit (kiosj 
Eernm SurFomv Plane (296 vp> 

IS irritH.TTI Economy Flashlight (32&1BP) 

E flfljBSB* Floating lantern with battery ooews) 
F 7 pc. cookware set iB-171 
(S ESI 5 25 foot MezurtoCk* 

Power Tape (Y-129 

Weather Center 
Barometer (frtou 



SENTRY When you’re ready to do-it-yourself. 

Hardware 



ChecK ttie Yellow Pages under Hardware tor the SENTRY store nearest you. 



BQ 



WwchanOM shewn m Utm pmrltiipflliRg embers only Olte* DKeihtMf 27.1 M0 The i SOD S-e^ri V (fedlE^ own r^irwrn ilpri-s Tl-;-v nHor:l 

lheif rtrtrchandiseBnd?etiheiPowfliyice5 "here may btrtrifl Iran* m product*. lYiHaii** quanhim and |Wicss*iri*rtfLjftl -.t(’-ea S*m-y irfiCerpom! in Ci"* aiBTitf. Otiio 441 lSl 
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saw- 



s' Bench 
Grinder 



A fully functional ID band saw lor less 

than Sl?5. J 

H fits rigbl on your workbench, lifts out 
of the carton ready to work, and its V 2 hp 
variable speed motor gives you the capacity 
and precision of stationary band saws that can 
take up twice as much room and a lot more money. 
It cuts everything a good band saw should. 
Wood r plastics, ceramics and non -ferrous metals. 

[fs the new reachable band saw from Edison. 
Reoch for it wherever you buy tools. 

And reach a new level q! craltsmanship"* 
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Alphabet soup 

l"m confused, According fo the om- 
er F s manual for my 1972 F 250 pickup 
I truck t I'm supposed to use Type F 
autamaticdrans miss inn and power- 
steering fluid (part j Ya r ClAZ-19582- 
A, C or D) in the C6 transmission. 
The ovmer’s manual for my 1979 
Ford LTD says that Type CJ auto- 
matic*tran$mission fluid has to be 
used in the C6 transmission , To 
make matters even mure confusing, 
| Ifte 1979 LTD manual lists the part 
immbtir for CJ fluid in this man- 
ner: 

D7AZ-I9S82~A 
Dexron II 
Serfes D Fluid 

Now 1 know one ian't supposed to 
use Dexron II, which is a GM fluid, 
in a Ford transmission , or is one? 

Furthermore, just exactly which 
fluid is one supposed to use— Type F 
or Type CJ? And why?— James Hart - 
I mann, Kingsport , Tenm 

You have sharp eyes and pose 
some good questions. The use of the 
wrong fluid in the C6 transmission 
can, indeed, lead to abnormal trans- 
mission wear and early failure, so let 
me spell this out dearly. 

The automatic tr an Emissions in 
your 1972 and 1979 vehicles are not 
the same, although they are both 



referred to as QG and have many 
similarities. 

However, it is the dissimilarities 
that can cause problems if the 
wrong fluid is used., If you dont use 
Type F fluid in the 72 truck, but sub- 
stitute Type CJ, dutches and bands, 
which are calibrated differently, can 
wear; 

Type F fluid is the only fluid rec- 
ommended for the CG transmission 
in 1972 models* Conversely* Type CJ 
is the only fluid recommended for 
the C6 transmission in 1979 mod- 
els. 

The bottom line is this: Pay atten- 
tion only to the recommendation 
that is given in the owner's manual 
for the particular car. 

As for Dexron II. it may be used as 
a substitute for Type CJ fluid since 
their properties are the same. 

However, it's vital to be aware 
Dexron II should nof be used as a 
substitute for Type F fluid^ It will 
cause damage to your automobile’s 
trails miss ion. 



GOT A PROBLEM WITH YOUR CAR? 

Jufl Mk iWorr about it Sana yot* question to me C&f 
C*rwc. Popular Mechanics, 27* mat 57th St.. AW 
Yortf, N Y 19019. M^wfe letfsfa cannot be an$w#tad 
indlwduatty, probiems the f are oi general intwmt mff 
pubfefletf m ffi# Cakjirrn. 



SERVICE TIPS 

■ The publication of a new 432-page service 
manual dealing with 1977-30 VW diosal- 
engine Rabbits arid pickup trucks has bean 
announced by Robed Bentley Inc., 372 Mas- ( 
sachuaetts Ave . Cambridge, Mass. 02139- 11 
is available from book Stores, auto supply deal- 
ers or directly From |he publisher Poce is 
$18.50, 

9 Spark knock In 1978-60 Chrysler Corp. 
cars and light trucks with 22S-cu.-in, engines 
can be reduced or eliminated by instaflmg a 
new head gaskel (part No. 4201200). Refer 
dealers lo service bulletin 08-10-B0. 

9 General Motors has recalled 85,000 1980 
Chevrolet Camaras and Ponliac Firebirds to 
correct a problem in the steering system, This 
problem involves possible loose nuts whkrti 
connect the ball joints to ihe steering knuckle, 
tf they're not tightened to spetitication they 
might separate. 

The dealer will repair this problem complete- 
ly Iree of charge because ii represents a full- 
Hedged recall. 

9 Ford recommends thal if you disconnect 
secondary cables from lha sparkplug, distribu- 
tor cap or ihe coil, you must recoat Ihe connac- 
lion wilh silicone compound before the cable Is 
reallached . tr you fail to do this, the cable will 
not seal ptoperly and it may lead to arcing a-nd 
misfire. Fora advises you to use Molorcrafi 
WA-10 Silicone Compound, pari No, D7AZ* i 
19A331-A, IM | 
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WORKSHOP MINKOURSE 

USING A SABRE SAW 



SWITCH 




Typical sabre saw comes In * kit. Mo si 
manufacturers Include a rip guide and an 
assortment of blades. The box Is usually 
built so that the saw can be pul away with a 
blade gripped In Its chuck. 




Saw shown takas a universal blade, which 
Is Inserted Into chuck until It stops (can be 
Inserted no farther). This lines up holes to 
receive the blade-holding screw. 




Screw— on some saws It's s setscrew— is 
turned fully home. For safety, the tool 
should always be disconnected from pow- 
er when Instating or removing blades. 



A sabre aaw is a great addition to 
any do -it-youselfer's collection 
of power tools. Actually a portable 
jigsaw, the tool will make any cut 
your portable circular saw makes— 
and some that it doesn't. 

Regardless of the brand pur- 
chased, most sabre saws have suffi- 
cient power to let you take advan- 
tage of the great variety of blades 
offered for use with the took You 
will find blades for rough and 
smooth cuts in wood and metal, as 
well as special-purpose blades for 
cutting leather plastics and the 
like. 

There are also blades for heavy 
cutting and for cutting flush to a 
vertical or horizontal surface (we 1 11 
show you the latter next month}. 

One of the most important points 
to learn about a sabre saw is that it 
cuts on the upstroke. This means 
that you must remember to cut 
material with its good face down. 
However t since there is often a need 
to produce a neat-looking cut on 
both sides, or a cut* must be 
made from the good side (as when 
c us to m- fitt i ng pre fi ni shed pane I- 
ing) t sabre-saw makers have sought 
ways to minimize the splintering 
effect as the blade exits from the 
workpiece. 

Some saw manufacturers include 
an insert that snugs the blade as it 
does its cutting, as shown at right. 
For many tasks — cutting that pre- 
finiihed paneling, for example — 
this works fine. 

But the newest blades offered 
work even better. Though they are 
slow-cutting— you should push the 
maw at a comfortable feed rate — the 
cut on the up side is almost as 




Smoolhnest of cui varies with blade: A, 
standard plywood blade and Iti cut; 1, 
ume blade used with Insert; C, a nut cut 
with a superfine blade (one shown la Sear a 
No. 928741). Notice blade A has a hook 
Instead of holes. This im tha blade shape for 
Rockwell line of sabre taws, 

smooth as the kerf on the down 
side. 

When you buy your sabre saw, 
take time to read the maker's manu- 
al for use and maintenance. Very lit- 
tle maintenance is required^ l blow 
the sawdust from mine after each 
work session, and I periodically 
check its lube level and brushes. 
That's about it. 

In order to minimize the chance of 
damage to the tool when it f a not in 
use, 1 generally store it in a cabi- 
net. 

Since a sabre saw cuts with a 
straight up-and-down stroke! there 
is considerable vibration. You’ll get 
used to the vibration quickly and the 
best practice to follow is to cut with a 
relatively slow feed rate. 

A word about safety: Like all pow- 
er tools, the sabre saw is am safe as 
the user. 

Because the blade spits the saw- 




On thl* saw the insert afloat*" in ihe shoe. 
Is held in by blade. The insert reduces 
splintering, 44 you *e* 41 left 

dust up, and you generally have to 
hunch over the saw to follow a cut- 
ting line* it makes sense to wear 
safety goggles when cutting with a 
sabre saw. Also, make certain the 
maw has come to a complete atop 
before setting it down. Remember* 
while It's running, the blade is mov- 
ing. 

Well have more about this fasci- 
nating tool next month, M 




20 POPULAR MECHANICS 









HOW TO CHOOSE YOUR FINE CAR* AND HAVE YOUR WAGOMTOO. 



it happens In ihe world of LTD. 

Interiors worthy of the finest Ford 
sedan combined with almost 
90 cu ft of useful cargo area 
with fhe rear seats down ..X 

And with oil iNs comes 

/ 

a new standard power / 

team- a 5.0 filer ArtriMI 
engine with auio- // 
mafic overdrive for — 

efficiency, / 



rj- 

L a t. 



J / Vr 



Compare lhis (o 
olher cars, Ybur 
mi leaps may 



differ de pending on speed, distance 
and weather Actual highway 
\ mileage will probably be less. 
v N California ratings may differ 

Choose LTD and you also 
j \ choose fine features Irke 

S 3- way doorgdte, a 

onvenient one -hand 
fold down second 
sect and optional 

passenger room. 
Country Squire. 

j Wogonmaster 



FORD LTD 



FORD DIVISION C (SS 



DISCOVER A WORLD 







APPLIANCE CLINK 

QUESTIONS ANSWERED 



Flighty wall heater 

/ have « Sears propane wall heater 
which keeps going out. The service- 
man has installed a new thermocou- 
ple aftd a new pitot i the heater 

still goes out all the time. Could it he 
the unit where the thermostat is 
wired? — Gerard //, Burgeault, 
Tyngsboro, Mass. 

We think that it may indeed be the 
unit regulator, where the thermo- 
stat is wired. However, consider 
these possibilities as well: 

■ Are you sure you are turning the 
pilot on all the way each time? Most 
of the a e units require that you hold 
the knob down when lighting, then 
rotate to normal setting, 

■ Another obvious check is for low 
pressure in your tank. 

Since you have replaced about 
everything else, you can be suspi- 
cious of the regulator- These gas 
regulators are of the sample dia- 
phragm type and have two valves: a 
main and a pilot. It is conceivable 
that dirt or grease, possibly left dur- 
ing manufacture, is plugging the 
orifices. 

Standing by the standby 

/ have a Montgomery Ward iOOO* 
watt, 10- hp generator that wont gen- 
erate if runs more than 10 

minutes and / overspeed it. I have 
had it five years and start it up eve ry 
week, as l was told to do if / didn't 
uuinf. the electromagnetic field to lose 
its stretigth. Could ^ow tell me a trick 
to avoid this trouble ?— Emil Loibl , 
New Milford, Conn. 

Running standby generators once 
a week is good insurance; it is SOP 
with the armed forces and others 
who must have reliable generating 
capacity. However* we suspect it 
may not be loss of electromagnetic 
field strength that is your problem, 

1 1 m ay be m ore e I em entary ; oxida- 
tion of the copper in the armature. 
Everyone knows how fast a penny 
tarnishes in air. The same thing 
happens in your generator's arma- 
ture, Copper oxide (called verdigris 
when it reaches the green stage 
seen on old church roofs) ia an effec- 
tive insulator. 

We suggest that you clean the cop- 
per contacts on your armature. 
Then* continuing with the once -a - 
week routine, spray one of the sever- 
al new anticorrosion inhibitor aero- 
sol sprays right into the generator. 

It may pay to check the brushes, 
in some models, these sit at a slight 



angle to the armature. If not proper- 
ly replaced, they won't make good 
contact, Also check brush springs 
and clips for proper tension, 

Down to basics 

The fan motor cm our Carrier central 
airconditioner failed after less than 
2400 hours. The compressor motor 
failed at about 330Q hours. Our 
refrigerator with both compressor 
and air-circulator fan has run at 
least ISOfiOO hours to date . Is there a 
fundamental difference between a 
refrigerator and an aircondition- 
er?- — Henry Sanguinetti , San Atari- 
no, Cal if 

There is no fundamental differ- 
ence between a refrigerator and an 
airconditioner in their heat-ex- 




A refrigerator cooEs by conduction without 
a fan moving air over the freezer coH. 



FXTE RICH 




An elrcondHIoner contain* A tan that circu- 
lates room air over ih# cooling coll, 



change cycles. Fans push or push- 
pull air through the condensers. In 
the airconditioner, another fan cir- 
c ulate s room ai r o ver the coolin g cos 1 
to reduce air temperature in a room, 
A refrigerator has less volume than 
a room. Cooling is mostly by conduc- 
tion; there is no fan to move air over 
the freezer coil. 

Despite their similarity, however, 
a direct comparison between refrig- 
erators and air conditioners would 

r flag 5 a jiij f/i to page 32f 




A Free Fact Kil tells hew you can ™ke$5, 
$1 0. even $ 1 5 a n houror more in you r spare 
time! 

A patented, easy-to-use woodworking loot 
— the Shopsmilh Router Ann — Jets even 
beginners quickly lorn out a big volume of 
beautiful wood products and gifts that sell 
themselves on sight, at handsome profits. 

YotiHI have lun making and selling dozens 
of last-sailing items. You can even- start a 
moneymaking furniture repair and 
restoration business I* you like. It's (he 
p effect way to turn an enjoyable and 
satisfying nobby into estra cash whiile 
be«ng your own boss' 



m fin the ceeppn 
a no we ll send you 
information about 
this profitable Op- 
portunity Wo help 
you pet siaaod with 
a 'Blueprint tor Suc- 
cess" manual, ad- 
vertising maladim. 
project idBM, pat- 
terns, production 
aids. ..and more 1 



May your coupon TODAY! 



The WDOAMOfUng Company 
Dipt 253* 

750 Center Drive 
Vanralia. Ohio 45377 



No wl Earn up to 
an hour nuldng 
popular 

custom II^S 



I 

I 

I 

I 



0 VIES! Please mail rmyCKIf Free Facts K<tlfiil 
ie'ls how I Pfln money in my ip-im 0 ma 
with the patented! Shopemptn Route r Arm. ! 
understand there s no obtigtft ion 



Name 



Address 

Oily 

State 



Zip 



CibiMl'r.HkirS'tnoprotiewiOJiil *potiw£]ft»rSi' 
inquiries wtom* 



I 

I 

I 

I 
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APPLIANCE CLINIC 

fCownb-e tf flam c &aa 3jfj 




MnCrnlheU SA 



ptHjne 



IMPORTANT- Pt*iMi tLHrt rndfc-H irtd madai ol Uw whan Ordering 
ChiHi 5*wfciik* Si 4 M«IH * 



ft ft 5. 0 *k 19A Evjnivlil*. LM -ITT 1 1 

F -,i:s*t lllgw 3 in 4 *v«ks dal very PMS 2-BO 



Print For Profit 



lorn Wkll* Ywr LiQni fp Y*wr Timm* Tim* 

Trpinr-j *r.-j 3^1.1 4-a mflLMniU M t4*6 hfrrtf Bq- ifrvfl 
Iftfipfijl ft \f&h r UCll 6'i iw AmDri4s,1i 

T'r" w* IM*t( jfcu HWf — m • r a_/ ^lumint r.,' ja>.k|g It 
Mr". Hint limf-CHh iq *r. r.AlfrdiV r<dutlr.- flmt v^ih 
*£T NOW frit |h| I--IC3I. 

Wr ite IV fnldtr ft*. Pi4- 1 2 ind frit UiUIJ &A+r 



CatrtS tUli&ntrj ed- 

Y*rb*ing labuta behalf 051 g^cis. \ 
annoL-nDHnmrfls n^^olir-a svrnparihy. J M 

pr*^*rcard5. I^gs «le 5 h*R nwifly 
Own ■ ftrmtpnff Itriin* ji. t ■jfH , 

e>* , y!h j rtg hem , J j 

h*0p^ JUifyaiFlrgiF'.itjnt AI&P 
raisotl pnrrlirg hh* angrivmg ' i r A." 

l-iflM* hiinfcfi ihpp Adi! IB *icc*ri* 

Sand F5S CiiHlOQ 

HilM T ^» H f, 3 D HL ftt*rU*fi P CT QV4H 



The Largest Selection of Super 
Accurate Quartz; Battery Clock 
Movements, Dials, Hands and 
Numerals at Bargain Prices! Free 
Catalog & Section on Creative Clock 
Making for the Whole Family! 



SEND 

iM TODAY! 

WRITE: 1 

KLOCKIT 

DEPT. PM12, P.0. BOX fi29 
LAKE GENEVA, WISCONSIN 53147 

FREE HANDS WITH EACH MINI MOVEMENT PURCHASED 
W t Wdwrnc Pt»n« Orderf Cull [41*3 24JM l5ft ■ For 1st CIih CiiUlog DftKcr) - Sw-isd 50c 



WnrLd'i SAmnlIrhE nTtnl-^uuH lHu TW4Q 



*w Km unlit *7.is h 3 foh only st.w <■_ 

5-300 SWEEPi ONE FOR 1M< 1 FOR ONI IF *. 10 u_ 
Add IL.TS. fw Shippanj; A HindHflf ll U-5.A,. 



Tired of s dull chain saw 7 Snaxpen that sow wilh GAWN s patented ell-metal 
chain saw sharpener A MUST tor any eham saw owner 1 GAMN guarantees proper 
tooth uniform ily and cutting geometry for Pest saw chain cutting efficiency - in 
m mules 

Just clamp the unit to Ihe bar. GAM N s uniquely deigned sel- up mechanism 
securely clamps each tooth m place Cutting is performed by a dependable carbide 
Purr never any grinding wheels to wear out This simple a per a lion assures 
longer-lasting chain saw hie Use anywhere - at home. shop, onn the lores! Pays 
for itseli many times oyer the % 19 95 purchase price Call our rnlMree number l 
BOO 457 3392 or sand check or money order 



Call now 
1 - 800 - 457-3392 

In Indiana cell colled 
1-812 867-6469 



HYDRAULIC JACK REPAIRS 



KyiJrsulrc Jack Repair Mirud Co.. Inc 

*.P * *u.i 1 - IT All- >ik!Nt ^ f 1*1, i, ■ 
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be difficult to substantiate. In nor- 
mal cases, the appliances operate on 
di ffe rent sch e d u le 3. M ain te nance 
and peak loads are also important 
factors. Particularly with aircondi- 
tioners, it is vital to remember that 
cleanliness of the unit directly af- 
fects operation and longevity. Al- 
ways keep filters clean. Wipe dust 
and grease from fan blades* vent 
surfaces and coils* 

Factors that can lead to compres- 
sor failure include voltage surges 
during lightning storms, refrigerant 
undercharge and dirty filters and 
condenser that cause highhead 
pressure in the compressor., 

Freezer fragrance 

Aicmf tico years ago i my Whirlpool 
freeze Model EXVj6X t developed a 
very disagreeable odor. The unit is 
now 7 gears old , The nwm^acturer 
suggested placing charcoal in the 
freezer as he thought the odor might 
be caused hy a spoiled product that 
we had spilled in there , He said the 
gas used, Freon ¥ eb odoritsfe. / washed 
the unit, used the charcoal, and even 
left the door open four months while i 
was away . Nothing has helped. The 
odor has returned worse than ever.^ 
Lewis C. Cavalier, Mekoopany, Pa. 

Mystery odors in freezers and 
refrigerators can be very trying. A 
commonly overlooked culprit is a 
drip pan skillfully hidden by the 
manufacturer in the machine's bow- 
els. 

If you don't read the operating 
literature carefully, you may not 
know it Ss there. Check the bottom of 
the appliance to see if there is a drip 
pan for overflow that could be your 
problem. It may need cleaning- 

If the drip pan isn't the culprit, 
check to see if spilled food particles 
might be trapped behind a loose 
area of the door gasket. And never 
fail to suspect that most common of 
household odor-makers: a dead 

mouse in the works. Try this tip 
from a leading ice-chest maker: 
Wash the inside of your unit with 
vanilla extract. It is said to have 
solved many bad odor problems. 

Finally^ despite the maker's dis- 
claimer, it is possible your unit has 
been charged with the wrong Freon. 
Believe us F some of these formula- 
tions will send you out for fresh air. 
E3 Lit, after all this time f we doubt a re- 
frigerant leak is your problem, fit 



if you ft#v9 s QUHlfan abour any upptt- 
anca, santf to AppHifiCS CWrtie, Pqputex- 
MwAan^gs. 224 Wwf Sftft St t iVfrw Vfofft, 
MV TOOTS’. Sorry* Out tSttSrt CSnnot be 
anawofQG rnGiVrOu&Sy. Prt?fjJ&rte nt wida 
i“ 7 if#fflSf wttt bs tii&Cu&aatf in this ootumn, 







You can do hundreds of tough 
dean-up and maintenance jobs 



PAT PEND. 



fast and easy 



lUE 



ORIGINAL 



HOME 



CLEAN 
DEGREASE 
SPRAY 
DISINFECT 

FARM • COMMERCIAL 



1 HCINDER Gcin 

POWER WASHER 
THE MOST USEFUL TOOL EVER 
MADE FOR AN AIR COMPRESSOR 

The THUNDER GUN* is a totally new concept in high powered cleaning, 
Ai Briar Industries, Inc, our engineers an J designers have created a beautifully 
styled, precision engineered power washer that produces a high velocity blast 
of water Il« quickly clean or degrease yOur car, truck, tracioror boat, etc.,.. 
This tool will create hundreds of new uses for your air compressor, 



regular a 
ween W 



arden hose 
to 100 PSI 



EAST TO USE: Simply attach ihe THUNDER GUN* lo a 
and a I HP- air compressor or larger that produces belwceti 
in continuous operation. Use THUNDER GUN* with either hoi or cold watcr K 
detergents, degrease^, insecticides, herbicides, fertilizers, sanitizers, waxes 
and disinfectants, or just use it as an air blaster. With all these possibilities 
the uses are endless. 








WHAT ¥0U OCT- 1~imiN0€R (MIN' TIjIKHMfl: 1-Tsrturid Grip Hinflin 
3-4 at various um duiritfnt tipples. Ginurai Purport. indut^U Scwflch w) 0*- 
miwr; SHI* conical draw hose I full year mimriacturor^ warranty; CcmjMlt inttmc- 
tkrfis wiiJi Chiiniiii rfliininu dat) m our nc risk 1ri|i pHar i Air eMpniiar 
m wdudsd. i 



THOUSANDS ALREADY IN USE: The THUNDER GW* is now used world 
wide providing people Like yourself with fast, efficient and economical clean- 
ing performance. Built to East, this amazing new tool is conslr uuted and man- 
ufactured with only the finest materials available. The shell is rust proof, high 
impact ABS Plastic for lightweight, but rugged operation. All internal parts 
are Individually tested for mini mum performance and durability. The IS-inch 
chemical rcsisiant barrel is capable of handling a wide variety of chemicals 
so you can clean, degrease or spray in one easy operation. A rubber type 
guard surrounds the specially designed discharge nozzle IQ protect against 
acci.de nlallv scratch ini: painted surfaces. Only two moving parLs makes the 
THUNDEri GUN virtually maintenance free lo last vou year after year- 

SAtfE TIME, MONEY, LABOR 

□ROE R TODAY DIRECT FROM FA CTOR V 

Simply complete the order form 
below and we will rush your 

THUNDER GUN™ on our no risk 
30 day trial offer. If for any rea- 
son you are not satisfied with the 
THUNDER GUN™ return ii un- 
damaged within .V) days and re- 
ceive a full! refund. You can’t lose! 

30 DAY NO DISK TRIAL OFFER 

ORDER FORM 

B-R liB R INDUSTRIES INC. PD BOX 55 UiVMr. KihSaS D&C 3C 
CANADA; JtYPf NlCO HoJe '2 ind Hill JtS Hichm* IL 6DQ71 A 
TWX 9 K-M 7 H 73 

Piets* send me wit* W r lM p4ttl*D£ 

THUN DER GtJN np TC-IDWB it (73 W «i i W33& Id Cinidil FM -f 

m PAT SHIP Pm AND HANMJN& 

I under$r*n0 tIim I mar return m unwind unltis? wAhln id Om * TuU r#M id I * m [Dmpiertiy 
TUtftf 

n I t*£tose at ch*a er mom enkr *pr; J or pitite chores m mf 

□ Viii □ tiasttrtharQd 



bCtfrW NrtkMf 
tEpIntmn D-zIh / 


V Four digit dank number 




D T .NMU'ihirj* Gwtyr 


Sipnityrt 






inKHEsar^ to send merchandisti 
i#h»i Frin CH^ipi 


Name 




MAf*tt 


City _ 


Stile ZJi 
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PHONE 

WIZARD 

DICTOGRAPH ® the producer of 
communication systems for the White 
House and Pentagon, introduces a space 
age computer phone, An amazing 
futuristic instrument capable of 25 
functions and memory bank storage of 30 
/it/mbers — convenient compact size — 
afi at a price that wilt make you smile! 




This incredible phono 
d!ol*r l-tfl you 
regulate out- 
going pone 
tolls, using 
q secret 

lock 

comm and. 



to mention I nose high gas Dills. 



No one's got it, And if they do, it's 
twice Ihe size and triple the price. The 
Phone Wizard Is lighlweighl {only 15 02 .} 
and compact,, measuring only 8 1 j' 4 ' ' x 
6 11 x 1 l/2'\ The Phone Wizard was 
selected as the ,H Mosl Innovative Elec- 
tronic Product of the Year"' at the recent 
19&G International Consumer Electronic 
Show, AM American made, it Is approved 
by the PC C (U.S. Government)., 

The Phone Wizard is based on a 
unique "Logical Language Sequence", 
which gives each key multiple use. This 
feature is activated by pressing a 
redetermined coda onto a multiple use 
ey (like a multi-function digital watch). 

It’s an Automatic Dialer 

Thmk of the number of people you 
frequently call. The Phone Wizard stores 
up to 30 often used phone numbers (up 
to sixteen digits each) in its Memory 
Bank. 

Whan dialing don't pick up the phone, 
lust push the right button and listen. The 
built in laud speaker lets you hear the 
other person answer or the busy signal. 

Glance at the big bright LEO display. 
You'll immediately know the right num- 
ber is being dialed— 

More Outstanding Features 

•Pressure sensitive keys, solid face 
I no buttons). 

■ Beep tones tell you that each digit is 
being dialed or stored correctly, 

• Back-Space Erase tele you 'erase' a 
wrong number. Easy as pie, 

•Want to confirm a stored number? 
Just press the storage button twice. 
Instantly you ‘II see a tug read-out so you 
can verify. 

•Automatically rings your number up 
to six times, then stops when your party 
Isn't home. 

Connects to Any Phone System 
In Minutes 

MOOULAR PLUG SYSTEMS. Install- 
Ing the Phone Wizard to any modular 
slug lakes only minutes. Simply unplug 
Ine from phone and plug into connection 
abeled 'ilne'L Then plug one end of 
Phone Wizard cord (included) into con- 
nection marked ''phone” and the other 
end back into telephone. Even older 
platforms require only an inexpensive 
adapter. This adapter Is available at any 
stereofradlo store and connects in sec- 
onds. In addition, Phone Wizard auto- 
matically transforms dialer phones to 



push bull on. 

INTERNAL PHONE SYSTEMS some- 
time! require the dialing of 1 or 2 digit 
excess number to connect with (he mam 
system, for recording reasons,. With 
Phone Wizard, you can still store 
frequently used numbers, and still press 
only one key for dialing. For example, 
the excess number is 91. Just press 91, 
Then pres 5 Pause, which allows enough 
Lime tot internal recording.. Than con- 
tinue pressing Ihe number desired, say 
265-829-2112. The LED will display 
9iP26S@292li2. Now pres? Store/ Reset 
and the desired storage position. 
Instantly, the number is stored for 
1 ' on e-l 0 uc h ’ 1 dial ing . 

PRIVATE PHONE COMPANIES such 
as SPRINT or MCI are easily used with 
Phone Wizard. The only difference ts 
that you'll use two memory keys. The 
first stores the computer access number* 
for instance, 492-5000. The second stores 
your authorization number, plus the lull 
number you want memorized.. To place 
the call, press the first key (storing 
access number), wait lor the computer's 
signal. Then rapidly press Ihe Second 
key TWO times. Now your call is auto- 
matically placed. 

MULT l -LINE phone systems require 
an adapter, which is quickly installed. 
Up to 5 lines can be hooked Into the 
adapter. Or you can connect other phone 
accessories. Ordering instructions 
follow. 

Busy Number Busier 
and Emergency Dialer 

Suppose the number you're calling Is 
busy, just touch the Re-Dlal Key, to 
recall, St ill busy? Just program the 
Fhone Wizard to redial later on (up to 15 
limes, one per minute). A special sign on 
the display will indicate that the number 
is being redialed. 

Emergency! Here *5 ihe quickest and 
easiest mechanism for dialing the Police 
or Fire Dept, 

Conference Speaker 
For Group Conversations 

Activate |he One-Way Conference 
Speaker by depressing a button. Conduct 
group meetings over the phone. Every- 
one on your end will hear the phone 
conversation through Phone Wizard's 
loudspeaker. You relay ideas and 
suggestions from the group by speaking 
through the telephone receiver, and 
everyone heare the answer. Meet by 
phone* you'll save time, effort * and not 



Digital Clock, Stop Watch 
and Timer 

Time ot day qlsprayed in- hours, 
minutes and seconds. 

St Dp Watch Feature times all calls 
automatically— great for gauging long- 
distance calls, keeping records, cutting 
down on expenses by limiting calls, etc. 

You can even time a particular PART 
of a call. Thai's how exact this special 
feature is. 

Prevents Unauthorized Use 

An ingenious combination electronic 
lock allows you to prevent unauthorized 
long distance outgoing calls, -Simply 
press in the secret code. This locks the 
dialer unit and ihe phone itself. 

Use il for 30 days if you’re not 
completely satisfied return II at our 
expense. Every cent will be refunded 
promptly. 

The price? Not those inflated prices 
you may have seen around town— bul 
only |m,7S plus S US for insured 
shipping. For two *107.95 each plus 
* 2.7 & each for insured! shipping!. For use 
with multi- line system, please Include 
S30 for optional adaptor. You'll receive 
complete, easy-to-follow Instructions 
plus a 90-day Parts and Labour 
Warranty, and service (if ever needed) is 
readily available. Phone now so we can 
et your tryout unit right out to you. 
ou're not risking a cent. 

Call TOLL FREE: 

600 - 526-2601 

800 - 257-7650 

In New Jersey, Call: S&0-322-6650 

N J. residents please add &% sales tax. 

Can any time, 7 days a week. Be sure 
to have your credit card handy — either 
Visa, Master Charge, American Express, 
Carte Blanche or Dinars Card, 

Save while this offer lasts. You'll not 
find a bet let bargain on a top-quality 
hand some t easy-touse Phono Dialer 
anywhere. 

If ordering by mail, send your check* 
money order, or credit card Information 
to: 
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defective exhaust- 
gas ro circulation (EGR) sys- 
tem causes a variety of engine per- 
formance problems: rough engine 
idling, rough engine operation dur- 
ing light throttle acceleration, a 
deep sag in engine speed or stalling 
as the engine is accelerated and 
engine stalling on deceleration. 

Since 1973, exhaust-gas recircula- 
tion has been a major system in the 
fight to curtail the polluting ele- 
ment, nitrogen oxide (MOx). NGx i* 
formed when high combustion tem- 



perature allows nitrogen and ox- 
ygen to combine into nitric oxide 
(NO). 

When this is expelled with engine 
exhaust, nitric oxide is subjected to 
sunlight and other atmospheric 
conditions, allowing NOx, or photo- 
chemical smog, to form. 

The EGR system limits the forma- 
tion of NOx by diluting the intake 
fuel with metered amounts of ex- 
haust gas. Exhaust gas, which is 
inert {it won't burn), is introduced 
into cylinders with the air- fuel mix- 



ture through the intake manifold. 
Exhaust gas is also much cooler 
than ambient combustion tempera- 
tures. Since it is cooler and won't 
bum, exhaust gas lowers the com- 
bustion temperature, which limits 
the formation of nitric oxide. 

The EGR system, properly main- 
tained, does an admirable job and 
should not he tampered with. Dis- 
connecting the EGR system, in addi- 
tion to causing an increase in air pol- 
lution, will cause a sharp rise in com- 
bustion temperature. This may lead 
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to preignition that could cause pis- 
ton and cylinder -wall damage. A 
much better approach to a problem 
is to find out if the EGR is causing 
the trouble and If so, why t so you can 
fix it. 

The EGR systems used by differ- 
ent automobile manufacturers vary 
from one to another. In the July 
issue (page 27} , we described the 
AMC, Chrysler Corp,, Datsun and 
Ford Motor Co. systems. This 
month, we complete our discussion 
of EGR by dealing with the General 
Motors* Honda, Toyota and Volks- 
wagen systems. 

GM's EGR system 

Note: This discussion does not 
include the EGR system used with 
the GM Computer Controlled Cata- 
lytic Converter (C-4) System, which 
will be covered in a future article. 

Basically, the GM EGR system 
consists of an EGR control valve; 
thermal vacuum switch (TVS), 
which keeps vacuum to the EGR 
control valve shut off until coolant 
temperature reaches a designated 
point, and vacuum hoses. 

To find the EGR control valve, 
look near the carburetor. Trace the 
EGR vacuum hose to the TVS, or in 
some care to a combination thermal 
vacuum and Early Fuel Evapora- 
tion switch (see below), 

If the engine in your car is idling 
rough or is stalling, the trouble can 
be with any of these components. 
First* check vacuum hoses for dam- 
age h loose-f tting ends, disconnected 
ends or misrouting. Then check the 
EGR valve and TVS, 

If the engine runs rough on accel- 
eration, the EGR valve is probably 



Before troubleshoot- 
ing an EGR system, 
chock that ill hoses 
are tight and in good 
shape (left). Fay spe- 
cie! attention to hoe# 
leading from Thermal 
Vacuum Switch to 
EGR valve. Below Ls a 
typical TVS. To loosen 
deposits on an EGR 
valve (fight), strike the 
pintle with a plastic 
hammer. 



EGR VALVE- 
SEAT PINTLE 



EGR VALVE 
CONNECTOR 



the cause, or the EGR How 
may be unbalanced because 
of deposit accumulations in 
the EGR passage a under 
the carburetor. Check the EGR 
valve first, 

To check the EGR valve, pro- 
ceed as follows: 

1 . Warm up the engine to nor- 
mal operating temperature. 

2. Remove the carburetor air clean- 
er so you can see the EGR valve. 

3. Remove and plug the vacuum 
hose from the distributor vacuum- 
advance unit. 

4. Remove and plug the EGR hose 

at the EGR valve. 

5. Connect a tachometer and start 
the engine. Place the cam follower on 
the second step of the fast idle cam 
and record engine speed. 

6. Attach a vacuum hose between 
the vacuum fitting on the intake 
manifold to which the air-cleaner 
vacuum hose was connected and the 



EGR valve. Observe engine 
speed and EGR valve dia- 
phragm behavior. Two 
things should happen: 

■ Engine speed should 
drop a minimum of 250 rpm. 
■ The EGR valve diaphragm 
should rise, 

7. II only one or neither of 
these things occurs* remove 
and clean the EGR valve. 
Then do the teat again. If results 
are still not as they should be t 
replace the EGR valve and do the 
test again. Finally, remove the car- 
buretor and clean out the EGR ports 
in the intake manifold. 

Cleaning GM EGR valve 

Remove the EGR control valve 
from the intake manifold. It is held 
by two fasteners. Discard the old 
gasket. 

■ Hold the valve assembly in your 
hand. Don’t put the valve in a vise. 
You may damage th# housing, 

■ Tap the sides of the valve lightly 
with a plastic hammer. This will 
knock deposits loose. 

■ Place a wood dowel on the valve 
pintle and tap the dowel with the 
plastic hammer. This will remove 
deposits from the valve seat. 

■ Scrape exhaust deposits from the 
bottom surface and from the valve 
opening with a wire brush. Depress 
the valve diaphragm end check for 
deposits in the valve outlet and seat. 
Deposit® can be removed with a 
screwdriver. 

Before you reinstall the valve, 
clean the mounting surface on the 
intake manifold. Dae a new gasket. 

Caution* Don*t wash an EGR 
valve in solvent. The diaphragm will 
be damaged and an otherwise us- 
able valve will be ruined. 

■ 



Some GM cam have flack Prniure Trans- 
ducer (BPT) uparate from EGR valve. To 

Idvt BPT disconnect home, check vacuum. 

■ 



Testing thermal vacuum switch 

Remove the TVS after the engine 
has been warmed up. Mark the fit- 
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in some Ister-model GM cart the Thermal Vacuum Switch and Early Fuel 
Evaporation (EFE) are combined In ana valve, It requires two gauges to 
teat. EGR valve (right) la letted with • vacuum pump. 




On Toyota, disconnect EGR hose at the car- 
buretor and conned It to intake manifold. 




ting on the TVS to which the hose 
going to the EGR control valve is 
connected if it isn't already marked. 
Blow through the other fitting. Air 
should pass freely* If it doesn% 
replace the TVS, 

Put the TVS in a refrigerator, so it 
cools down to below GCF F- Then blow 
through the fitting again. Air 
should be blocked. If it isn't, replace 
the TVS. 

Variations on GM EGR system 

Some GM EGR control valves 
incorporate a back-pressure trans- 
ducer (BPT), which is a small dia- 
phragm control valve inside the 
EGR valve assembly that regulates 
pressure* This does not affect the 
method used to test the valve or 
what to do if it fails the test. Just 
make sure that if a new valve is to be 
used* you get the right one for your 
car. 

Some other models (for example, 
those with electronic fuel injection) 

To le*t ■ Toyota EGR valve, pinch closed 
the hose that connects the bimetallic valve 
with the thermostat 
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Schematic shows Toyota 
EGR system at moderate 
engine speed. told en- 
gine and bimetallic valve 
closed, thus blocking 
vacuum to system. 



have a back-pressure transducer as 
a separate component, independent 
of the EGR control valve. To test the 
b ac k-pressure t ransduccr, d iscon- 
nect the vacuum hose at the EGR 
valve and hold your finger over the 
end of the hose as the engine is 
accelerated slowly from idle to about 
3500 rpm, 

Thera should be a gradual in- 
crease in 41 pull” (vacuum) on your 
finger* If there isn% and assuming 
hosee are in good shape, replace the 
back-pressure transducer. 

In some 1978-1980 models with 
196-, 231- and 350-cu.-in. engines, the 
thermal vacuum switch and Early 
Fuel Evaporation check valve are 
combined into one switch having 
five ports. The purpose of the Early 
Fuel Evaporation (EFE) system is 
to allow a cold engine to warm up 
rapidly, 

(Keep the EFE in mind if your car 
runs rough or stumbles when the 
engine is cold. The trouble may not 
be the EGR^ It may be the EFE.) 

Testing the EFE/EGR switch in- 
volves using two vacuum gauges to 
test vacuum at the ports. The proce- 
dure, which is described m a GM ser- 
vice manual, is too lengthy to dis- 
cuss here. If you don't have a service 
manual and don't know how to test 
this part, just replace the switch if 
other tests show that the rest of the 
EGR system is functioning proper- 
ly, 



Honda's EGR system 

Honda did not adopt an EGR sys- 
tem until the 1980 model year, and 
then only on cars for sale in Califor- 
nia and in high altitudes. However, 
in years to come, the EGR system 
will probably become as milch a part 
of Honda as it is of other makes. 

To test the Honda EGR system, 
the engine has to be cold. Disconnect 
the vacuum hose from the EGR 
valve and connect a vacuum gauge 
to the hose. Connect a tachometer, 
too. 

Start the engine and increase 
speed to 4500-5000 rpm. There 
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To last vacuum modulator ot Toyota «yi- 
taiFV tap vacuum gauge on the modulator Jf 
vacuum Is present, modulator Is faulty, 

should be no show of vacuum on the 
gauge* If there is T a problem lies 
with the electrically operated EGR 
control solenoid valve ur thermosen- 
sor n which is similar to the TVS 
described earlier. 

If there is no vacuum t warm up 
the engine and allow it to idle. Con- 
nect a hand vacuum pump, like a 
Mityvae, to the EGR valve and apply 
6 in. Hg of vacuum. One of tnese 
things will happen: 

1. If vacuum remains steady and the 
engine stalls, the EGR valve is 
okay. 

2. If vacuum won't remain steady 
and the engine won't stall, replace the 
EGH valve, 

3. If vacuum remains steady, but 
the engine continues to run, clean 
deposits from the EGR valve and 
EGR valve passages in the mani- 
fold. 

Toyota's EGR system 

Toyota adopted an EGK system 
beginning with 1977 models. The 
system in 1977 models is different 
from that used in 197S-1980 mod- 
els. 

The system in 1977 ears, except 
those manufactured for sale in Cali- 
fornia and high-altitude areas, con- 
sists of an EGR valve and a bimetal- 
lic switching valve. The bimetallic 
switching valve is a temperature 
sensor that prevents exhaust- gas 
recirculation when engine tempera- 
ture is below 122° R 

The system in 197S-198G models, 
and the one in 1977 models manufac- 
tured for sale in California and high- 
altitude areas, also uses EGR and 
bimetallic switching valves, but an 
EGR vacuum modulator has been 
added, This is just a back-pressure 
transducer (see above)* 

Testing 1977 Toyota EGR 

A r ofe: The EGK valve in most 
Toyota s is located on the front of the 
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cylinder head, alongside the upper 
radiator base connections. Start 
pei- forming the test with the engine 
cold. 

1., Check all hoses first. Re- 
place any that are cracked* 
kinked or loose-fitting, 

2. Disconnect the EGR vacu- 
um hose from the carburetor and 
connect it to the Intake manifold vac- 
uum tap. Start the engine and allow 
it to idle. 

Xate: IF the engine doesn't start, 
stalls or runs rough, disconnect and 
P lug the vacuum hose at the EGR 
valve. Tf the engine still fails to 
respond normally, the EGR valve is 
faulty (replace it) or some engine 
problem not related to the EGR sys- 
tem exists. However, if the engine 
starts and idles as it should, replace 
the himetellic vacuum switching 
valve. It's defective. 

3. If the engine starts okay (Step 2) 
and idles normally, pinch closed the 
hose between the bimetallic vacuum 
switching valve and the thermostat 
housing.. If the engine fails to stall or 
to idle roughly, replace the EGR 
valve. 

4. Allow the engine to warm up. As 

temperature goes above 122* F., the 
engine should start idling roughly. 
Jf it doesn't,, replace the bimetallic 
vacuum switching valve. 

Testing Toyota EGR 
system— 1978-80, California 
and high-altitude models 

Start testing with engine cold. 

1. After inspecting hoses, remove 
the cap from the EGR vacuum modu- 
lator, This part is located next to the 
EGR valve at the front of the 
engine, alongside the connection for 
the top radiator hose. If the air filter 
in the modulator is dirty, clean it 
and reassemble the unit. If the air 
filter is damaged, replace the EGR 
vacuum modulator. 

2. Disconnect the EGR vacuum 
hose from the carburetor port and con- 
nect It to the Intake-manifold vacuum 
tap. Disconnect the vacuum hose 
from the EGR valve and connect it 
to a vacuum gauge. Also connect a 
tachometer* 

3* Start the engine* If it doesn't 



Th« only way to clean 
a Volkswagen EGR 
valve la through a port 
on lha side of the 
valve. Use a soft meta I 
probe to remove de- 
posit*. Don't use sol- 
vents. A Solvent will 
deteriorate the EGR 
valve diaphragm. 



start or stalls, replace the EGR 
valve* If the engine still balks, you 
have a problem that is not related to 
the EGR valve. 

4. With the engine running, the vac- 
uum gauge should not register a 
vacuum reading. If it does, the bime- 
tallic vacuum switching valve is 
defective. Replace it. 

5. Let the engine warm up. When it 
does, the vacuum gauge should 
show a vacuum reading of 15-21 in. 
Hg with the engine running at 2500 
rpm. If there is no vacuum, discon- 
nect the vacuum hose leading to the 
EGR vacuum modulator and check 
for vacuum at this point, If vacuum 
is present, the EGR vacuum modu- 
lator is defective and should be 
replaced. But if there is no vacuum* 
the bimetallic switching valve is 
faulty and should be replaced, 

6. With the engine speed at 2500 
rpm, disconnect the vacuum gauge 
and connect the hose to the EGR 
valve. Engine speed should drop to 
about £00 rpm. If it doesn't, the EGR 
valve is defective. Replace it. 

Volkswagen's EGR system 

The number of VWs having an 
EGR system is limited to 1973 mod- 
els with automatic transmissions, 
all 1974 models, and 1975 and 1976 
Rabbits and Sciroccos, The system 
consists, basically, of an EGR valve, 
temperature valve and vacuum hos- 
es. 

To check the EGR system, do 
this: 

1- Check hoses. Replace those 
that are defective, 

2. Let the engine Idle. 

3. Remove the EGR control hose 
from the connection near the throttle 
valve and connect It to another source 
ot engine vacuum, such as the vacu- 
um tank or brake-booster line. The 
engine should stall or run roughly, 
Ifit doesn’t, disconnect the two hos- 
es of the temperature valve and con- 
nect them together with a short 
length of vacuum hose, if the engine 
now stalls or runs rough ly a replace 
the temperature valve. If the engine 
runs smoothly, clean the EGR valve 
and retest. If engine still runs 
smoothly, replace EGR valve. 
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One GLT — to go 



Now we know: The GT* introduced 
by Volvo for the 1978 model year, 
was just Step No. 1. it was a chassis 
engineer's dream car. It ran rings 
around Volvo’s family sedans even 
though it, too, had the same Four 
under the hood. All the tricks were 
in the suspension, This year, the set- 
ting up was done by the turbo trolls 
and the result is hotter than a sau- 
na. Step No. 2 adds a turbocharger 
to the R21 (2.1-liter) fuel-injected 
Four* making it good for 127 hp. 
Now, if you wish, you Can receive a 
special* written citation from your 
local constable that you achieved— 
and surpassed — the national speed 
limit in loss than 10 seconds; he'll be 
glad to dock you. The GT was a han- 
dler; the GLT is that — and more. 

BMW,, too, has gone turbo— with 
its 733L The German automaker 
added a turbocharger to its quick 
Six and changed the designation to 
7451 (because, according to its calcu- 
lations p the turbo provides power 
output comparable to a 4.54 iter mill). 
Too bad it’s not for export, yet. 

Tailgating a Rolls 

You know that Rolls-Royce makes 
some of the world’s best jet engines* 
sedans and convertibles on the other 
side of S 100 *000 r but station wagons? 
No + the venerable British manufac- 
turer has not gone the way of Mer- 
cedes-Benz and added a wagon to its 



Turbocharged tor 
1981* the GT Is now 
designated the Volvo GLT. 

line of luxury motorcars. Perish the 
thought! Ifs just Clyde Cassady up 
to his old tricks. Last time around it 
was a Rolls-Royce pickup that Clyde 
built at his Classic Coach works in 
Rancho Cordova, Calif, (see Imports 
<$: Motorsporta, page 13, Jan. ’89). 
Classic Coachworks doesn't have 
anything resembling an assembly 
line* so the Rolls wagon is a limited- 
production model. That means that* 
so far* Clyde has the only one. 

Hatching a coupe 



Audi hatchback coupe Is sold In Europe. 

Now that we have a Rabbit with a 
trunk, perhaps well get an Audi 
with a hatch back. The coupe version 
of the 1900 is now on sale in Europe* 
as the Audi 80C GT 5E. 

The same coupe body as used for 
one of the most exciting new cars in 
Europe: the Audi Quattro. The 4wd 
sport coupe mounts the turbo- 
charged Five and is the hot setup for 
hard chargers who want to get to 
Alpine ski country —fast. Cost? 
57009 per driven wheel. 



Profusion of Hondas 

I remember when a Honda was a 
motorcycle. Then it was a car— a 
Civic. That was before Accord and 
Prelude. Then came Quint (see Im- 
ports & MotorEportSf page 30, June 
^80), which is a five-door hatchback 
sold only in Japan. Now there's Bal- 
lade, Bounty and the four-door Civ- 
ic. Here's how to sort them ouL 
We get the Civic four-door. It’s 161 
inches overall on a 91.3-inch wheel- 
base. It has joined the Honda lineup 
for the r 81 model year. 



Honda Ballade Is four-door sold In Japan, 

The Ballade is built on the same 
wheelbase and looks like the Civic 
from straight on, but has slightly 
different sheet metal from the nose 
back. It’s sold only in Japan. 

The Bounty will be made and sold 
in England by BL Ltd. and Honda. 
Production of this version of the Bal- 
lade will begin next year; it will be 
marketed as a Triumph Bounty. 

First facelift 

The fwd Tercel/Corsa aeries that 
Toyota introduced in Japan in the 
fall oPTS (and here in the fall of T 79) 
has already received some refine- 
ments. The new models (which well 
report on next month, along with 
the full line of ’81 Toyotas and Pat- 
suns) have a lower hood profile* new 
grilles, optional sunroofs and even 
better mileage ratings. PSC 



Corea Avenue shows charges for Tercel. 



IMPORISSMOIORSPORIS 




Rolls-Royce wagon I* 
California conversion. 



BV BILL 
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In The E vening or on 
Weekends in a Business 
of your own! 



Sharpening is Big Business . . . and Profitable Too! 



Work part time, full time, right at home. No layoffs. No strikes. 



ThJ* can be one of the most 
important decisions you over make 

Going into business For yourself car he the 
most exciting and rewarding decision you 're 
likely to make in your lifetime. 

Owning your own business brings you n 
sense of in depen deuce * You're the boss, set- 
ling your own work hours. Your own effort 
builds the business for yourself and your 
family, You can achieve great satisfaction 
and profits. if you choose and manage your 
business wisely. That's why so many men, 
just like you, are cashing in on ihc big profits 
to be made in this fast-growing service field. 
The sharpening business allows you to get 
started with only a minimum investment , re- 
quiring lilt Fe space and effort fora successful 
operation. It lees you build and expand as 
fast, or as slowly us you like. You pocket 
most of the money you lake in. because there 
arc exceptionally high profits with no in- 
vestment m merchandise. 

If you need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy -day fund that 
ihe family can bank on. 

More sharpening businesses are 
needed every year 
As original equipment continues to climb 
in Cost, owners are becoming more con- 
cerned that the equipment be maintained so 
lhal it performs like new. This means more 
companies* conlructors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many tames, where in 
the past, they would have repfaced them 
With new blades or looh. This is where you 
can step in with the much needed service of 
sharpening saws and practically any kind of 
tool. 



Read What These Foley 
Shop Owners Say: 

Shop wilt gross $40,000 . . _ 

. . . likes being Independent 

fc 7 worked in various indus- 
trial jobs for years, and always 
wondered if I could make 
money for som eone else* why I 
couldn't do it for myself So 
after losing my regular job, I 
opened my Fofcy sharpening 
shop in the basement of my 
home, f only had a minimum of 
cash to start with, but Foley 
financed the balance. My shop 
will gross over $40,000 ibis 
year* and / Hie the fee ling of 
running my a wn shop without 
answering to someone else . ' 1 

William We*CQtt 
Willoughby, Ohio 440W 

Husband and 
wife have a 
going spare 
lime shop 

'Vrir a Construc- 
tion foreman , 
and my wife is a nurse's aide. 
Our Foley shop fits in nicely 
with Oitr regular jobs, and we 
earn extra money. Our sans 
help out too. so ours is u real 
family business. 

' 'I'm still TOO young to retire , 
but when 1 do HI have a very 
good business built up r Foley 
equipment Helps us to do good 
work and brings customers 
back with more jobs on a regu- 
lar basis r ■ , we have a lot of 
repeat business the year 
around. ' ' 

Vtchjr K4ilQ*3U 
Sturgis, Michigan 4SM1 





This FREE 
BOOKLET 

has helped 
thousands 

Thousands of gacd men 
have been inspired by [his 
fact-filled book into mak- 
ing that first important 
step of starting their own 
business. It can be yours just for rhe asking. 
Right now, while this is still fresh in your 
mind* llll-in the coupon below. We will send 
your FREE copy of '‘Opportunities in a 
Sharpening Business of Your Own 1 '. There 
is absolutely no obligation and there are no 
franchise fees in starring your Foley Sharpen- 
ing Business. 

CUP OUT AND MAIL THIS COUPON TODAY 

tf rnpui kj-: irttt ffMHv+A. J*tt n-W * 1*4 4*4*^ ff ' 






Manufacturing Company 
321 1 Foley Building 
Minneapolis, Minn, 554 IB 



a 




Of coll Toll Fre« 1-SO&-320-714O 

I Except in Hawaii or Alaska} 

Foley Manufacturing Company 
321 1 Foley Building 
Minneapolis, Minn. 55413 

□ yes, I would like lo receive comp late details 
about how I can easily slart a profitable, Foley- 
equipped sharpening shop Please rush me your 
FREE booklet, without any cost or obligation, that 
gives me full details on how I can quickly star! my own 
business. 

namf _ ... 



ADDRESS 

OTY 



STATE 



ZIP 





THE PM GARAGE 

CAPSULE REPORTS ON NEW/'UTO PRODUCTS 



New tech/timing indicator 

Fox Valley has just introduced a 
combination tach/timing indicator 
which has a new feature that IVe 
found especially convenient. 

Its stiff probe allows you to snake 
it down into the timing probe-holder 
that is now standard equipment on 
most cars. 

This permits you to read the tim- 
ing on the remote gauge instead of 
struggling to see buried marks. This 
system also enables you to check the 




Fox Valley tach and timing Indicator can 
be used on gasoline and diesel engines. 




Stiff probe holder will give you remote 
timing- mark reading* lor timing check*. 



rpm of diesel engines accurately 
and quickly. 

The instrument is available for 
$168 and is made by Fox Valley 
instrument Co., 8627 North Straits 
Highway. Cheboygan, Mich. 
4972 1 . — Paul Wet Ertfic r 

Spring-loaded battery clamps 

Some kind of quick- disconnect sys- 
tem for battery cables is something 
which Vve wanted to see for a long 
time. 

Finally, someone has come out 
with a system that works. 

These cables have an internal, 
spring-loaded clamp that holds the 
cable securely to the battery post. 
The plastic terminal cover already 
comes filled with petroleum jelly, 
which inhibits the formation of cor- 
rosive acids. Price is about $10 from 




Sprlng-londmi cables disconnect quickly. 



All-Safe Battery Clamp Inc. t 4100 
East 51st St,, Tulsa, Okla, 74135, 

— TA . 

Positive- release ratchet 

We've just come across a really good 
positive-release ratchet handle for 
^inch-drive sockets. It's made by 
Thorsen Tool and features two 
prongs that are recessed on either 
side of the head. 

When you're ready to release a 
socket* just press on the back of the 
handle with your thumb and the 
socket ejects. 




A positive release eject* wrench sockets. 



It's a much better system than the 
conventional ball-bearing method 
which IS used by most other tool 
makers. 

It costs $lt from Thorsen Tool, 
Box 2D678 t Dallas, Tex. 75230- 

— TA+ 

Boost, please 

Here's a home-garage “tool 31 that I 
appreciate on those frigid mornings 
when my car won't start, It's essen- 
tially a transformer that converts 
house current into 250- amp., 12 -volt 
d.c. to give your battery a big kick in 
the pants. 

It isn't going to compensate for a 
marginal ignition system or other 
major problems, but if a weak bat- 
tery is preventing you from Start- 




Quick Start will boost your battery fa* t 



ing, this Quick Start will get you 
going fast. 

It sells for $79.50 from Great 
Plains Products, Box 82632* Oklaho- 
ma City* Okla. 73148, — M,L. 

Prestone coolant taster 

I learned a long time ago that you 
need a hydrometer in the garage 
both winter and summer. And Pres- 
tone's hydrometer is an especially 
good one to have. 

For winter protection, one side 
reads in degrees Fahrenheit down 
to -45** On the other aide, there's a 
scale that registers the antiboil 
characteristics of your radiator cool- 
ant, from 255* to 268* F. r with a 15- 
p,s,i. cap. 

The Prestone tester, with its clear 




Coolant tester Is essential In the winter. 



plastic body i also lets you see any 
rust or sediment that happens to be 
inside your radiator. Instructions 
are printed on the tester itself. 

It costs $3.79 at most auto parts 
couhtera.— AfX, 
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To design a cooling and heating system 
that makes sense because it saves dollar 





h 







Frugality. The folks 
who founded Amana, 
Iowa, considered it a 
virtue. Today the folks 
who design Amana* 
products still do. Which 
is nice to know if you're 
in need of a new cooling 
and heating system for 
your home. 

Ours uses electricity 
to coo!. And gas to 
heat. And the way it 
works, it can cut your 
costs year-round 
The air conditioning 
compressor is the new 
high-effictency kind It's 
14% to 34% more effi- 
cient than our standard 
cooling units. 

The heating unit is 
designed around 
something we call the 
Heat Transfer Module 
Nobody else 
has anything tike it. 
That's why our system 
is anywhere from 5% to 
59% more efficient— 
si*e for si^e— than any 
gas furnace being built 
by our major com- 
petitors* 

Also, our system can 
be installed most any- 
where outdoors. So it 
saves space indoors. 

And the way its built, 
you know it's going to 
bst, The coils are 
seamless copper tub- 
ing. The fins are 
npple-cdged aluminum 
to resist bending. The 
paint is bonded to the 
surface electrically. So 
it’s almost impossible 
for rust and corrosion 
to even get started. 
Frugality. For us, it's 
just another way to say 
quality. And that's The 
Amana Way 




* Figures are based on 
D.O.F. information and 
requirements. Savings 
will vary with inode! 
selected weather con- 
ditions, and use, For 
more information, write 
to: Dept. 869, Am ana 
Refrigeration,. Inc,,, 
Amana P Iow r a 52204, 











ALL OUTDOORS 



A powerful difference 

A new era of safety and performance 
for smaller pleasure boats may ar- 
rive this spring, when boat builders 
start installing a new outboard-type 
power unit. Created by Outboard 
Marine Corp.* it's called the QMC 
Sea Drive and will first be made in a 
2.6-Hter (IQQ-cu.-inJ Vfl unit of about 
235-hp and a 1-fi-liter (lOO-cu.-in.) V4 
with 140 hp* 

The engines are designed to 
mount completely behind the boat. 
This means no need for a cutdown 
transom where the outboard used to 
clamp on* no motor we 1 3 or inboard/ 
sterndrive engine cover taking up 
the back of the cockpit. Instead, the 
Sea Drive bolts to a clever transom 
bracket which hinges at the top. 
Tilted* the powerhead and lower 
unit swing up clear of the water. 

More space and less weight 
aboard are only two of the bonus fea- 
tures. Initial tests on a Bertram Fly- 
bridge 28-footer that will be on the 
market with the new drives in May 
showed that, with a pair of the 2.6- 
liter Sea Drives, the top speed of 46.5 




Not an outboard, not an Inboard, OMC 's 
new Sea Drive Is in ■ marine class by Itself. 

mph was 12 mph faster than with 
two 5- 1 iter in boards. At 32-mph econ- 
omy cruise, fuel consumption was 
less than inboards by 34 percent. 

OMC estimates that the 1.6-liter 
Sea Drive should be suitable for 
hulls from 17 to 25 feet and the 2,6 
for craft up to 35. The larger units 
are waterproofed so that even fol- 
lowing seas won't drown them out. 



Stick L em up 

Items that puncture or break in the 
field often need a special kind of 
repair, A brittle glue job may work 
at home* but when it's a tent, a boat 
hull or a pair of waders that needs 
attention, a flexible repair is often 
necessary, Ring McClellan* of Burke 
Lures, now is packaging Heat ’N 
Fix. Tackle and sporting goods 
stores that carry Burke lures are 
now stocking it. 




With a stick of adhesive and a match, this 
new glue drips a quick and flexible patch. 



Just hold a match or lighter under 
a bit of the stuff and the drips can be 
spread to form a patch both flexible 
and waterproof. Called a pocket 
repair kit. Heat + N Fix is claimed to 
work with cloth, wood* plastic* glass* 
metal and leather. It can be used 
around the house as ordinary glue* 
but it's? for outdoor sport use that it 
is particularly handy, 

RVs: More miles, less weight 

Winnebago calls it the Warrior— the 
next generation in recreational ve- 
hicles. It just may be t and just in 
time. Recently, motor-home sales 
have been spinning their wheels in a 
quagmire of recession* high interest 
rates* low fuel economy and threats 
of limited gas supplies, 

Winnie's 1981 Warrior, 23 feet long, 
is a foot longer than this year's 
Brave, Rut it will weigh in at 660 Q 
pounds (7200 for California) com- 
pared with 12,000 gross vehicle 
weight for the Brave. Mileage jumps 
to an impressive 15 to 16 mpg com- 
pared to the Brave's current 8 mpg. 
Interior headroom is cut from 6 feet, 
5 inches for the Brave to a reason- 
able 6-foot-S, and the new Warrior 
slims 3 inches in width to 68 inches 




Almost twice the mileage and hall Mia 
weight ara c I aimed tor Winnebago Warrior. 

inside. Instead of the Dodge 360 
engine, the Warrior is now powered 
by a 350 Chevy* 

Shaving poundage and appetite 
for fuel are major challenges for 
designers of a vehicle that carries all 
the comforts of home and the kitch- 
en sink* yet still must climb moun- 
tains and cruise at a reasonable 
speed. Winnebago gave us an exclu- 
sive preview of these figures* devel- 
oped from the first Warrior proto- 
type* to give PM's KV readers an 
advance look at what’s to come. If 
production Warriors can live up to 
this standard, Winnie may have an- 
other winner, 

Rafse-a-funker 

For fishermen who always feel the 
big ones get away, there is now a kit 
to keep them where you want them. 
All it requires is a very wet back 
yard— say a lake, river or bay — and 
an urge to grow your own. Used tires 
have been installed very successful- 
ly as breakwaters and underwater 
fish-collecting reefs. Now Topper In- 
dustries in Vancouver* Wash.* is fill- 
ing them with flotation material it 
feels should last at least 25 years. 
Topper calls the arrangement a 
Floating Fish Pen system. The tire 
floats support a 20x 20-foot pen, 
framed in aluminum alloy, enclosed 
with nylon fish net and topped with 
an automatic fish feeder. 

The initial unit costs about S3O0D, 
and is designed primarily for raising 
fish for profit. But it may appeal to 
frustrated fishermen* as well. 



WITH 






McKBDWN 
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Lowest brand less 



Rail 



Mall 



Light 100s 



10 mg. tarQSmg. 



DfcC 



Leading filter 85 



16 mg 



tar 1.1 mg. 



roc. 









0.01 mg. tac 0.002 mg 



than 



nic 



p'- 



10 (ftg, "Car ", 0,8 mg. nicotine a/, per cigarette by FTC meihocf. 



Warning; The Surgeon General Has Determined 
That Cigarette Smoking Es Dangerous to Your Health. 



nor.. :isr :ac» iiu rip.iaDH 





AQUA DRILL 

FOR WATER INDEPENDENCE 



HAPPY HEALTHY LIVING 
REQUIRES A PLENTIFUL AND 
CONTINUOUS SUPPLY OF 
GOOD QUALITY WATER, 
ODDS ARE IN YOUR 
FAVOR THAT THIS WATER 
SUPPLY IS LESS THAN 200 
FEET BELOW THE SURFACE 
OF YOUR PROPERTY 
THE AQUA DRILL < IS THE 
INEXPENSIVE WAY TO 
ACHIEVE WATER INDEPEN- 
DENCE. 

FOR FULL INFORMATION 
ON THIS UNIQUE AP- 
PROACH TO WATER WELL 
DRILLING 

CALL TOLL FREE 
f *800- 231-2 735 
IN TEXAS f- 800-392- 0751 
OR WRFTE 

AQUA-WELL MFG. CO. 

P.O. BOX 10839, DEPT! w 10 2 
HOUSTON, TEXAS 77018 





fENTARAMA the 

plastic-domed ventilating skylight 



LET the. sun SHINE IN . . Skylighls offer a sinking and :nexpen$ive way lo improve your 
day feme living, Pleasanl, elficienl overhead day- lighting will transform dull rooms into 
bright, cheerful, much more bvabFe space. Each Venlarama brings definite solar winter 
heat-gain with natural air-conditioning. Complete package, double domed units fit any 
ncol, any r-oofmg. arvd any csimate i Pfease write for free A'terature 




fEHTAH AMA SKYLIGHT CORPORATION 

75 Channel Drive, Port Washington, !\LY. 11050 (516) 883 5000 

© Copy right 1 978, Ventirpms Sky Fight Corporation 







PHOTO 

HINTS 



Keep her steady 



For handheld shots at slow shut- 
ter a peed P sling your camera's 
strap over a shoulder and adjust 
the strap so that when you look in 
the viewfinder you must apply 
tension to keep strap taut. Brac- 
ing thus afforded is surprisingly 
effective .— Bob Berber 

Darkroom containers 



Keep a small dial thermometer in 
your camera bag or taped to the 
side. It will alert you if your film 
is in danger from excessive 
heat, — C, Boyd Pfeiffer 



Cut plastic bottles to heights that 
will hold exactly the right 
amounts of developer for various 
film sizes. No more measuring 
when you develop — just fill a con- 
tainer to premeasured top. Devel- 
oper is saved as correct amount is 
always used.— ifen Patterson 



Beat the heat 
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When you're up against 
one tough number after another, 
you need the "Grit-Edge" blade. 








Cartm a OnpMtt 



iidp*ralksys 



r Ibe'glass & EpOKln 




Permanently bonded tungsten carbide chips maHe Remington's ,, <JTit-Edg i e'‘' 
blade right tor that "‘impossible'" cutting job today. And ten different ones 
tomorrow. Learn more In our new '^nt-Edge'' applications brochure; it's free at 
your nearby hardware outlet, Or write Abrasive Product 5al , e$ ? Remington Aims 
Company, Inc., Bridgeport, Conn G&60Z, 



Remington 





ftcminqjtCir an CN £<Jgr are, twirrrtfirki rvgtettwd iruJht CJ S 
Pair lit ft. T’atfeimjirh Office 







Now You Can SECURE Your Future and UNLOCK Big Opportunities! 




Hundreds we've (rained have succeeded in this 
fascinating and highly profitable precession . . , 

, * YOU Can Do It, Too! 

* a So mtire hard, na*ly work, for me. 
Now 3 have my own huajnefs and wjiji 
hjiitlly any effort l ^vemge urmind S5G 
\i d-u-y. 1 hanks fur my new slart in life." 

.Vnrw If uMfr Pm-knrd, A kihumn 

"I opened: my own buiinc» 4 spare 
lime. w*ert fTWRltu after E eiirolted nnd 
made a pnifil of ft* I he Am ^eek." 

fl, A, Mwrv Ufiktm, Caknvdv 





' Arft . iw ejTfvttmfi I 
checked Other rrtJir.Tjri 
and also asked for 
it drift: from Mitral 
of fkt professional 
toettm 1'i-Jf.T j'n my 
urra. They all 

Mid Ajp/flJM" H'CLT 

tops md hex thr 

mt*s r ferj^iltr 
Krv Machine. 

"/ afwja 

mmued to .friF^ | 

my unit. business | 

and ntnu i do, thanks- la Behaw." 

Dlvid FJirtiorhli— [hm* Locksman Seivire 
^ Milwaukee, WisciwEin 6320 S 

ffltt Pin TIM, fill TIM - fll|ll ll Hill, 



Be a LOCKSMITH! 



Get into this booming high- profit business that’s 
Easy to learn — Easy to do — Easy on You ! 



Never before have money-making opportunities been so- 
imt for qualified Locksmiths. Now lucrative regular 
lock and key business has multi plied a thousandfold *% 
mlllEons seek mure protection egaimt womirtft criffli. 

Vif there's only one locAlCTith fat every 17,000 people \ 

Mike Up to (1 2,50 in Hour — even while lesrningl 
Train FAST at Heme! 

You 1 re u Jn business'' ready to earn up to $12.50 an hour 
t lew- days after you begin Heisaw's shortcut training. 
Tike tdvirtRgt Of today's unprecedented opportunities 
in LOCkimltfling far year'ipunfl EXTRA INCOME in-spare- 
time— Or fulltimi in s high-profit Pus I ness pi ypur own, 
Hundreds we've trained have 4one it, So can YOU! All 
tools plus professional Key Machine given you with 
course. These plus practice materials and equipment, 
plus limp le, Illustrated lesson j, plug expert, supervision, 
plus buirness-fruiltfins fivi dance will enable you to keep 
THE MONEY COMING INI Ideal for retirement— good 
jobs fpo. 

SEND FDA Ext IT THE FACTS— He Obligation 

Dfscover what's in Lock smithing for you — haw Belsaw'S 
Maiter-LOcksmitn. approved treifilng can give you the 

skiii you can depend on to earn more— enjoy LIFE 
MORE, 



No | nC | UI | td with Yeur 

COFf 1 Locksmith Training 




RUHQLAR 

ALARM 

*m eeeuBiTV 



PRO KEY 
MACHINE 

YOURS 

TO 




training. Covers 
til phases ef 

Burglar, HoW-Uh 
and Fire Alarm 

MfriClfif and In- 
slariaTian. Wit 
valuable and 
timely mstruc- 
1 ion includes all special teals 
ind supplies. ONLY Ber»w gl- 

ftrt tMc-n eiMentiv^ training in 

111 is rapid ly esp^nijlrg Held as 
• Dirt gf LeehsmiEh rraming, 

ADVANCEO Leeks miShlngr 
H ow lo change combi nations, in- 
stall end senrlca Safe, Vault and 
Sank Safe-Oepcslt Sex leeks. 
YOU (Mm-by-dolng do the lock* 
that we supply. YeuTI find It 
(ltd rifling and highly prof liable 

ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 



This ftv Fey MkiMjw w 
tfoM «dtf up \a S2&Q i 
jraim to jfdur fernte 

tttdii want ee sf jnw i pen- 
ny e tin wtm ytmrfrUfliRg, 

Find out all abort lit 

Just fill in and mall coupon below (or send pi>sl- 
CHrdl (O rewrite Full infurmu i ki-rt and detuih by 
fetum Bad. DO ft TODAY l 



Mpi v*' 





RUSH COUPON TODAY 

FOR THIS FACT- FILLED 




BOOKLET! 



Iidi ho* fOvJ quickly 
| Iram Id be your mm to is 
in apreldablg SjuiHme 
m v FelMime bviineu *f 

I yew I bum PLIS camp !cl* 
ddaiixonoui 1 D-Day 
HO DISK r«nl Offer’ 
h ■ 
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10-DAY 
NO RISK 

RU $R BELSAW INSTITUTE 

CO U PON 1 0 11 Fltld ****** City. Me. 441 i l 



Will Gath 



BELSAW INSTITUTE. 1012 FIELD ftUILDIKG 

KANSAS CITY, MISSOURI Will [ i 

" TESp please sentf Ihe FREE twoWet lhai ^ S(i ^ 
grves lull details aDoul surnng my mn autmess m 
Lockymiihing. I understand mem (SOO ftbligaltdn 
and tha" no salesman will can 

MJitib ____ 




City. 



State 
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HINTS 

FROM READERS 




T«T your bulb between the prongs. 



Christmas tree bulfcrtester 




Prong* art cut off ■ 3-In, paper taste ner 
artd attached to block with screws. 



F LASH U 1 0 HT CASE 1 Od NAIL 

WITH BATTERIES {2 R£OP,> 




1S-GA. 

ELECTRIC WIRE WITH 

ALLIGATOR CUPS 



2 k 2 CORNER 
BRACE 



1 /420 * 2 ' 
BOLT 
ANQ NUT 



1S-GA. 

ELECTRIC WIRE 



1/2 !" 

NO, 4 

RH 

SCREW 
(2 REQD.l 

l/TC-OIA, 
HOLE 
13 PLACES] 



1/Z'NG .SFH SCREW 
£2 REQO.f 

3/d k 3-1/2 x 14" 
WOOD BLOCK 



BEND FROM 
3 Hr PAPER 
FASTENER 



Make a timesavinp Christmas- 



tree bulb-tester from a two-edl 
ft as blight and shop scraps, A 
good bulb, properly put in tester, 
lights.— Dsutd W. Roberts 









Arabian desert dwellers 
engaged in traditional game 



Right, golf. 

To people who work for us, a 
round of golf is an ordinary part of 
life in Saudi Arabia, There's no grass, 
so each player carries a portable 
Astrotu rf " 1 f ai r way T p . 

We p Te Aramco, the .Arabian Amer- 
ican Oil Company. There are 13,000 
North Americans in Saudi Arabia 
with us* And some things about our 
lives there might surprise you. 

I* We* re doing something impor- 
tant. Aramco produces more oil than 



any other company. Badly needed oil. 
Including about 15 percent of the oil 
America imports. 

2. The Saudi Government and 
Aramco are working together on 
some incredibly targe energy projects, 
communications networks, electric 
utilities, and more. 

3^ Our people are glad to be in Saudi 
Arabia with Aramco^ They came 
for excellent pay and professional 
challenge. 

4. After 46 years in Saudi Arabia, 



Aramco is still growing fast. So is the 
number of rewarding jobs we offer, 
5. Jim Burchett! center* birdied the 
L6th to beat Mike Ehlers and u Sib 1h 
Sibley, 



ARAMCO 

SERVICES COMPANY 

9100 Milana Building F.S., 
Houston, IX 77002 
(713) 654-3264 
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TRUCKS 










Ultimate’ Ca I Narnia trn haul* 
axt^iqr end interior 



Me Tarzan, 
you wipe 
your feet 



Glen Gawglio doesn't know for sure, but he’s wilting to bet he lives Sn America's 
largest tree house. His 11-room "mansion" in Fairfield, Calif.,. Ls, In fact, supported 
by five eucalyptus trees— plus 19 pilings. Some of the features built into the free* 
form dwelling by the 37^ear-Qld sociology professor and his engineer brother, 
Bruce, include stained glass windows, a dumbwaiter- type freight delivery system 
and two Indoor-outdoor hot tubs. Glen estimates that he put $70,000 worth of 
materials into the house, and says he recent turned down an offer of $250,000. 



Shopping spiee 




Th# cinwa pant with thoppir Dudmtn, 



(t was only a trial run, but Edith Dud- 
man, a South London pensioner, 
looks as if she's settled in for good. 
The British-made motorized shopping 
cart was being tested at Tesco's, a 
large London supermarket, and a 
number of volunteer shoppers 
thought the $900 unit was just the 
ticket. On the basis of the trials, the 
biggest obstacle barring immediate 
Installation of "self-drive trolleys" 
seems to be the tendency ot cus- 
tomers lo create their own traffic 
jams, including minor collisions. 



PM’s Whatsit 





Here we have what's obviously a Jet aircraft, but— 
wait a minute —there's an air intake, hut no place 
for thejet exhaust to escape. What's going on here? 
Have any clues? If not, turn the page. 
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Cyclist with a leg up 

Jose Gonzalez Bonilla is a cyclist who aha turns a few extra pesos in odd job* 
around his native Salamanca , Spain . Mast of them — tree pruning + window 
washing* pasting bills— involve the need far a little elevation, which is 
where Jose s bicycle comes Wfif-n used strictly as fa means of conveyance^ 

its performance is comparable to that of a normal bike ¥ says the inventor. 



Whatsit 

revealed 



The unusual aircraft la an experi- 
mental jgfc now %tbg a test program 
at the University of Tsi mg&see Space 
Institute. Developed t(y Ball Corp. of 
Muncie, but, the JW-1 Jotwing Is a 
STOLrtypa, tiffftlrig the feasibility of 
blowing both bypass air and jet-core 
exhaust from its turbofkn (Cessna 
Citation) engine through a slot and 
over tbs upper surface of its main 
wing to provide added lift. An extra 
pair of short wings above the main- 
plane ids o creates what Is called 
"super circulation lift!' UT spokes- 
men say the result Is a euperquiet 
ship that takes of! and lands at 
"Piper Cub speeds; while delivering 
true jet performance once aloft. Also 
of interest to the Navy, which is 
fhndlng the flight program, is the 
fact that without a hot tailpipe, the 
aircraft doesn't have an Infrared 
"signature" that heat-seeking mis- 
siles can home In on. 



PM follow-ups 
Volcanic ash 



In the August issue, this column touched on the ironies 
revolving around the sales of small containers of Mount 
Saint Helens volcanic ash as a "collector’s item;’ while the 
removal of tons of the stuff was the Mo. 1 problem in the 
vicinity of the mountain. Inevitably, products and systems 
which were to prove out mechanically in the trying local 
conditions that the eruptions produced were in the awkward 
position of profiting from general misfortune, but that's in the 
nature of all disasters. 

One of them was the two-stage automotive air filter. Lee 
Filters, a Cleveland company, received glowing testimonials 
from drivers who kept going on Lee Maxi-Air filters, when 
conventional air filters were clogging with ash and choking 
off other vehicles. And if ash got past the filter and into the 
carburetor, car owners faced the nasty prospect of a com- 
plete engine overhaul. Again, the two-stage filter was a plus 
—and has now become standard equipment for a lot of driv- 
ers who live under the ongoing threat of heavy ash fallout. 
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Snip-cleaning Ihe outer foam element <m e two-stage 
Me*MIr illter in Yeklme, Wash., near ML SI. Helens. 




Dodge ven kept going, even though two -■ tag# litters outer 
element wee completely celled with volcanic a*h. 
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MAIL TO: 

Maslar Strop. Multi -Tool Dmsicm • Depi. MB02M) 
ABC A, lot. MltlTlIlbiiq, Ohio 45342 
Phono (513) 366-5300 

□ Va»- I would like to loam more about Master Shop. 
Please send me ydgr intormation package 

HAW 
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| ADDRESS 





Dremel makes 



■ i 



CARVE 
SAND 
GRIND 
DRILL 



$9*95 WORKSHOP 
ORGANIZER * . ♦ 



for carving American 
cdfltbookcndi, 
matching plaque* * * 



of DRCMEL ITlftSP 
variable speed 
Moto-Tool kh# 



Vbur lavorile d(>it-yourwlfer will never stop thanking 
you to f the Mato4rar, a special Ipql to# special Jobs. 
With VONaOJe speed from 5,0 DO to 2B.G0Q BPM. 
for the handy r compact. 11 drawer molol organiser, 
for the ea sy -to-tol low pattern sal and ths 20 useful 
accessories pocked inside the orgonteer. 

Will 9 you're al it, get o Dremel package tor your* 
self, Why mould mends hove all the fun ? D^emei, 
Division of Emerson Electric C*., Racine, Wl £340* 




Look lor Phis specially 
marked package 
wherever quality power 
tools ore said. 

DREMEL 

[Offer good through Dec. 31, 1930} 
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A WEALTH OF HELPFUL INFORMATION 

AT YOUR FINGERTIPS 

BUILD YOUR OWN POPULAR MECHANICS LIBRARYI 

1980 INDEX & COVER 



The 1980 POPULAR MECHANIC 

Index & Cower is a handy two-in- 
one aid that you will use over and 
over again. 

It contains a complete index of all 
this year's articles for quick ref- 
erence to the practical information 
you find each month In POPULAR 
MECHANICS A treasure-trove of 
money-saving hints and ideas. 

The Index is bound in a handsome 
cover of sturdy, high gloss lacquer- 
board designed to hold twelve issues 
and to withstand years of use . . . 
A full year of valuable information 
and hints neatly enclosed to bright- 
en and tidy up your book shelves, 

The 1980 Index & Cover will be is- 
sued In early 1981. YOU CAN 
PLACE YOUR ORDER NOW and 
RESERVE YOUR 1980 EDITION! 
We will hold your order and rush foe 
1980 Index to you as soon as it is 
published. 

Index & Covers for the years 1971 
through 1979 are available now, 

The POPULAR MECHANICS In- 
dex & Cover can convert an unor- 
ganized collection of magazines into 



a valuable Reference Library. Thou- 
sands of entries cross-reference the 
articles that have appeared in PM. 

FIND THE INFORMATION YOU 
NEED WHEN YOU WANT IT in this 
growing Information bank. Needed 
information * 'jumps out’ ’ of the back 
issues of PM with the help of the 
Index. 

HUNDREDS OF ARTICLES AT 
YOUR FINGERTIPS: New cures for 
wet basements, 39 ways to prevent 
freeze-up when your furnace quits, 
7 places to find free firewood, 90- 
page Car Repair Manual, 10 home 
shop plans and more. 

Broad category listings help you 
locate articles on boats, solar energy, 
photography, medicine, home re- 
modeling, energy saving and other 
subjects. 

THE ENTIRE PACKAGE - INDEX 
& COVER IS YOURS FOR ONLY 
$3.95 postpaid 

Order the earlier years and receive 
them immediately. Remember . . 

WE WILL SEND YOU THE 1980 
AS SOON AS IT BECOMES 
AVAILABLE IN 1981. 

i 
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Pbise reserve ihe 1930 Index & Cover and 
rush fi to me jb soon as It is available early in 
1981 Also send me immediately the 

□ 1976 □ 1975 □ 1974 □ 1973 

(J 1972 □ 1971 Index & Cover as checked. S enclose $3.96 (postpaid) lor 

each index ordered. 



MrJLr -rlifrik or ordfa'pcsjaWe to 

POPULAR MECHANICS. 

Box 1014. Radio City Station. 

| W YeA. m 10101 

□ 1979 O 1978 □ 1977 
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I NAME 

I 



ADDRESS 

cm 



STATE. 



ZIP 
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31,124, for example, you simply type scan mode, you c an leap ahead or 



T he videodisc promises to be 
the hottest new gadget since 
television. At least five manufac- 
turers are ready to go with three 
different and incompatible systems. 
Magna vox was the first out, last 
year; and now Pioneer has shipped 
its new VP- 1000, called Laserdisc. 

The VP-1U0Q uses the Magnavox 
system of digitally encoded discs 
read by a laser. The laser light 
bounces off the microscopic pits and 
the amount of reflection is watched 
by a computer and translated into a 
video picture on your home TV (see 
PM 7 * Complete Guide to the New Vid- 
eodisce and Cassette*, page 118^ 
Sept. *79). 

Right now there are classic mov- 
ies available on disc, as well as 
recent films* and some self-help and 
home- study materials. In the next 
year or so, even more video enter- 
tainment on disc should become 
available. 

Though the Pioneer machine uses 
much of the Magn&vox technology, 
many features have been added and 
others enhanced. We found it to be 
beautifully engineered throughout. 

Searching the disc 

At last, there's a videodisc ma- 
chine that takes advantage of a 
disc’s numbered frames, In a movie 
or other selection, each of the 50*000 
frames on a disc is tagged with its 
own number The VP-1000 offers a 
random-acce** or search feature 
that is most convenient. 

If you wish to view frame No, 



in the number on a keyboard* Then 
press SEARCH* The disc automatical- 
ly cycles to the frame you asked 
for — there is no need to fast-forward 
or reverse, as everything is done 
automatically. 

Besides the search feature, th^rr 
is another new scan feature, In the 




Control board of the Pioneer VP- 1000 
Allows rapid choice end ed|uetvnent of all 
functions. Forward and reverse modes are 
controlled by large rocker-sty le switches. 



back {in discontinuous jumps ) t or 
move to the next selection on a mul- 
tiselection disc. 

The VP- 1000 a bo offers the same 
fast-forward, fast-re verse, slow mo- 
tion, still motion and stereo outputs 
that were introduced by the Magna- 
vox machine. 

Controls and pictures tops 

Not only are the controls grouped 
conveniently, but they are easy to 
use. 

In both fast and slqw.mqtjqn 
modes, direction is controlled by 
rocker switches; these switches 
resemble long bars set flush with 
the panel. Change from forward 
to reverse, and back, by touch- 
ing the bar's ends. It isn't any 
problem to have the machine work- 
ing within 10 minutes of opening the 
box* 

Picture quality is excellent and, in 
fact, exceeds that of cable TV. Cou- 
ple the audio to your stereo system, 
and the sound and picture can’t be 
beat, 

As with any videodisc, the only 
drawback is that you can't record — 
only play prerecorded discs. 

But if you're a movie freak who 
can spend 525 for a full-length film,, 
then the videodisc is for you— and 
the VP-IQOO is a very nice video- 
disc. iM 
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FORD DIVISION 








NEW CARS PLANNED FOR 1962-1985 



YEAR 


General Motor* 


Ford Motor Co- 


Ctiryaler Corp. 




Fwd J-car subeftm pacts tar 
Chevy, Pontiac and 
(rn.iyb£) Cadillac 
Divisions 


Fo/d EXP and Mercury 
LN-7 

Ese&rtLynjobased sports 
care 




1982 


F-ear Camaro Fir&bird 
replacements 
Fwd A-car /nje/med.'gfes 
based an xusra 
Qftflp and Bereft J-cars 
U-S.-WIt m mlfuck 


FiVe-dcor hafeft version of 
Escort-lynx 

GranadaOougar-tasea 
Lincoln Vefsai les 


Chrysler version ol K-car 
Ormnv Horizon -based 
minipickup 


1flQ2!A 




Miniprckup 
Fwd FairmonVZephyr. 
repiacamenis [mwed 
back irom 82) 


Fwd 2 + 2 sporty tdupftS 
based pn K-oer 


1003 


Fwd B-CArt replace current 
rtyrf-sire mwMs (Pontmc 
8-caf and OMsfBufdd 
Cadillac sBQMty targe? C- 
cars may bd dropped) 
New P smaller Corvette 
Pontiac ChOky twO-saat 
mid^engine sports €0? 


Downsized LTQ'Marquts 
(depending on potential 
demand) 

Redesigned Thundert^. 1 
XR-7 

Dese-' ot Escodf 

Lynx 


Fwd in'e-mediate LeBaron 
Diplomat feplacementa 
(moved up from ‘&4] 

Fwd K car bused Sports tar 
fbuTi'l fry De Tomaso of 
Italy) 


lSfflfl 


Fwd A-spoctai miermedtate 
coupes 

New fwd E-tlrS f/OrtMAdO/ 
RivierafEldorado) and K- 
cer 

Fwd S-car mirmcompad 
(moved up From '85| 

Fwd mynivaira desed on X- 
Cflf 

Etectrrc commuter car and' 
or von 


Downsized Uncoin Mark 
Redesigned iwd Mustang- 1 
Capri 

Two-seater commuter oar 
ceiled Apet 


Fwd X^c er-dased Cordoba: 
Miradat imperial 
Fwd mintp.'Ckups and van & 
based of? X-gar 




Redesigned X-cars 


Fwd LTD Marquis igplpce- 
mgnts; Fwd mimcompact 


Fwd mmicompect 



Styling revisions and engineering 



Looking down the road 

Back in April we gave you a compre- 
hensive table showing what the c&r 
companies will produce in the next 
five years. So many changes in the 
Big Three automakers' plans have 
been made since then, however, 
with major programs accelerated, 
marginal ones cut* and borderline 
cases being reconsidered almost dai- 
ly, that a revised future- product see- 
nario seems appropriate now. 

It is increasingly obvious that the 
siae range of U.S. cars is heading 
quickly toward those of Europe and 
Japan, where " F big 1F cars are what we 
used to cal I H s com pact' 1 and truly tiny 
commuter cars bring up the bottom 
of the heap. Both the V8 engine and 
the traditional “f&nriily-sise" auto 
are on the endangored-species list, 
and what happens this model year in 
terms of buyer preference is almost 
certain to decide their fates for the 
rest of this decade. 

Bearing in mind that new-car pro- 
grams can be substantially altered 
as late as two years before their 
introduction, and that potential los- 
ers may even be scrubbed complete- 
ly at the 1 1th hour before reaching 
production, the chart at right shows 
how the great IT. S.- market turn- 
around looks to us. The most recent 
changes are in italics, 

VW and American Motors 

Few reliable spy reports seem to 
come out of the country's newest 
automaker, but we do have some 
information on its now-car pro- 
grams for the next two years, 

VW and its corporate sister 
Porsehe-Audi will continue to intro- 
duce new models almost too quickly 
to keep track of them. Next to be 
imported here will be a slick two- 
door fast back version of the Audi 
4000 (see Import & Motorspotis, 
page 42), followed early in 7 8i by a 
redesigned VW Dasher and the 4wd 
Audi Quattro, 

By next fall or early winter the 
redesigned VW Scirocco sport coupe 
and a two-door notehback Dasher 
should reach our shores. All are 
imports, but look for an all-new i 
ILS.-built Rabbit by late ’82. 

AMC will also make news with 
imported cars from its French part- 
ner, Renault. There should be a 
thrifty diesel version of the Renault 
18 by spring and a U,S. adaptation of 
the slick 18-based Fuego sport coupe 
next fail 



improvements to the American 
SpiriuConcord/Eagle and 4i senior ?i 
Jeep series are also likely For '82, 
The AMC." Renault jointly developed 
fwd economy car is a virtual certain- 
ty for p 83 — but there is also an 
unknown new product on tap for 
'82 3 /l AMC isn't saying what it will be. 

New Ford engines 

Last month we told you about the 
new family ofGM engines scheduled 
for mid- '80s introduction. These in- 
cluded three-, four-, five- and six-cyl- 
inder powwplants for the new range 
of cars. It seems Ford is also plan- 
ning engines along these lines. 

Unlike CM, which will build all its 
engines* Ford will have to go shop- 
ping for future power plants. It plans 
to buy four-cylinder diesel engines 
from Toyo Kogyo, already a Ford 
partner in building the manual 
gearboxes for the Escort/Lynx. 
Three -cylinder gas engines will 
most likely come from Toyota and 



Daihatsu. BMW will be supplying 
Ford with four- and six-cylinder die- 
sels and turbodiesel engines. 

The BMW engines will most prob- 
ably make their first appearance in 
1984 in the Lincoln and Mark luxury 
cars, while the small Japanese die- 
sels will find a home in the 1983 
E scort/Ly nx cars, Th ree -cy ] i n d e r 
gas engines will moat likely be 
installed in two-seat commuter cars 
code-named Apex, FN 
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BARCLAY 




The pleasure is back. 




BARCLAY 
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Kings, 100’s 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking is Dangerous to Your Health: 









PM WORKBENCH 

PM EXAMINES PKXXJOS WD SERVICES 



Buffer comes with three types ol bonnets. 



Rugged sawhorse 

Sawhorses ordinarily depend on 
stout, bulky members to achieve 
rigidity, That is not the case with 
this sleek, trim unit. Lightweight 
and compact, it has folding brackets 
that snug the uprights firmly into 
grooves in the top cross member. 
The result is a very tight fit and 
exceptional stability. Handee Horse 



Tool can fe# used for autos and furniture, 

removal and buffing. The f/a-hp mo- 
tor has sleeve bearings and double- 
reduction spur gearing. 

It's available for about $150 at 
Sears stores and through the Sears 
catalog,— ff.W. 

A new square 

The Frame-All square can be used 
as a T-p bevel and framing square, 
yet it can be folded and pocketed. 
Sporting a 10-in. blade and I24n. 
body, the tool has adequate length. 
It can be used to lay out rafter pitch, 
and for convent] on a I try- and combi- 
nation-square functions. Manufac- 
tured with precision components. 



Three helpful booklets 

My desk is bombarded with new 
pamphlets, circulars, books and the 
like every day; From the resulting 
massive pile, I’ve sorted out three 
offerings I think FM readers will be 
interested in. Two are available for a 
nominal charge and one is free, 

■ Wea th e rproofing* This is a 16- 
page, do-it-yourself guide to help 
you find problem areas in your home 
where heat and airconditioning can 
be lost. Heavily illustrated, it's 75 
cents postpaid from Duo- Fast Corp. T 
CP-27 p Dept PM 1280, 121 West 
Franklin St., Elkhart, Ind. 46512. 

■ Teak lumber is an informative 



Duo- Fast booklet has many Illustrations. 



r 

EtH 



if yn/Vt corns across s new product 
sofflfr special features, ter us kt wiv about it 
I Write Kt PM WtfrfciwnGft r Popular Mechan- 
ic. 224 W*sr &7lfc Sl r Now York. N.Y 10019. 



Woods Ltd,, Box 205-PM, Lake Hia- 
watha, NJ, 07034. 

■ 19E1 Fireplace Insert Directory, 
$2.75 from Fireplace Insert Directo- 
ry* Box 800-PM, Camden, Me. 04843. 
This booklet describes, the operation 
of over 50 units, giving prices and 
manufacturers’ specifications,—//, W , 



* 

*i. t WUQP 



Sawhorse disassembles for easy stomp#. 

is offered by H.3. Wright Inc., Box 
148-PMp Center brook, Conn. 06409. 

The prices for each pair, including 
shipping and handling, are $22.95 
unfinished and $24.95 finished, 

—/fosun'o 



Rugged buffer-polisher 

The latest buffer-polisher from 
Sears is designed so that no pres- 
sure need be applied to the surface 
being polished; if too much ia ap- 
plied, the buffer stops. The tool fea- 
tures a 94tl*-d!a-i 1-im-thkk foam 
pad that follows contours and trim; 
it has two speeds— 1700 rpm for lay- 
ing down wax, and 1900 rpm for w T ax 



Square adjusts to lay out rafter pitch. 

the square is guaranteed against 
defects* It p s $13,50 postpaid from 
East Sales, Dept, FM 1280,. 4593 
Brooklyn S.E., Grand Rapids, Mkh. 
49508.— H.W. 



Booklet Includes teak Importer's address. 

booklet about teak lumber and ply- 
wood, No how-to here* but the 
address and telephone number of 
the importer are in the booklet if you 
have been having trouble buying 
teak locally. It's free from Quality 
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Earn EXTRA CASH income working 
at time-SPAREtime or FUlltime 



Stntll Engine Fs^alr Is A Wifl* Open Fluid 

Dvef GS-Mlllkin srraii engnes are in use iodi)t and $ million i m 
unil? arc being built each nwffi Thu means Ihe^es uvity ol 
busireis M big tHifllls &*ji able lor pitied men wtig an 
and rtsiir lhe-T Induflry growlK las been ta 'asl ifcl IIi&ig is a 
Shortage el -.mj I engrie rapan p'lir. Thai's wb r NOW e, 11 l- !ir» lor 
VDU In gel : nig Riis prdlilalile held wtlfcwyau on commaffll nouilv 
rates, equtf 10 ar^fllhif sJulletfiiah The sale uf pans engines aim 
aeces&juy iterns add mn mew? pneriils prnli a rt]U aarn aid 
kap in ^OUR -podiGis. ngt skhtwc™ dsfs. 

Stir! A Fulltime Dulinm Or Wotli 
Spare Houn For Eflri Cash Incqma 

When yburfi iTrf: tea ifl a fblllime business orl yOur G+n There's 
rwrera #irt am slntes nr layoHs, and ycu ran year iGuM gio 1 1:-: 
repairing chpm -saws. HWers, factors, ffi&weu mm hikes co*ei 
gewaliys, snmtmodiies. snowbiowtu and many mete 
I'erns fheie t no h jyi: irrrtsimeni tor eouiprort, no expeRiw 
inveniciry Whtk (iglrt Oul o ! yDU go^iSt. MHrnenl; era ^ve rw>rr. 
idea! lor sparttime mum ikm in psl e^nngiand you 

cm earn ertra cash iur a “ainyr dar w ra™wit iimd. of use ine 
eaira money tor I he things you want NOW 

H i E«y To Loam^No Experience Needed 

¥011 c#n learn this trait at home in your spar# hGmt wHh Pur 
!im*-?rcted "hands on" meshods Ars eflucalion, miiw 
Hanocacffi are no terrier. ltoi gel lalesd led rosier^ special iwls 
and S'ftMPdti'HS ft Slia! _ gn engirw, UUI Ihal's ncl ai- WfalSDltoCi 
you wild fcaiind to anbew lo yel started Miere to get husmess, 
vihat id diarge. whme m gd carts. al wholEMfie . all itie shortcuts 
arm petfttn mehiodsiHiu *Hi naotn gtf iw business dlie a Iasi, 



Diclilabie start 




Send TODM For FREE Fads 
There ii HQ ObllMliBfl 
—HO Salesman Calls 

Qyr =REF lirlanulnn Kil Bib m to 
i* sUrt j-iiji aw business, r >> to 
a -3* anfl hc« ycu rr jiepws He FnBy 
Smai: {nQim Haoa-i Ctara an a/ iS^Dap 
Md RISK Till [Wr MjU e*#Gfl fcr 5 *il 
pCTCLldl w 

Folfit Smill EnflFtl Rep I If 
4&G7 F d ley Bull ding 
Mlnrkimalfci. Mtfineufl* 94411 



OET TNfll QUftLlTV ItiftLI 
AMD IHlTAllCflDHl FLUE THU 

3WHP 
I SI6 &5 AND SnurmN (MQIKi 

YOURS TO KEEP! 
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/ FREE 
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64 POPULAR MECHANICS 



Heat pump with a 'brain* 
cuts energy usage 




Th-is outdoor heat- 
pump unil is pari of 
the new heat-pump 
modulator System de- 
veloped by York. It 
was installed as part 
of the company's 
field-tesling program. 
T cch n rcians we re a ble 
to study the operation 
Of the new system un- 
der actual home living 
conditions. 



A i a ew ro s id e n l s n 1 lie a t i n ca q li n ^ 
ay ate in et>mppaed of a heat 
pump and a special modulator iv- 
rrntly }ui* hern introduced. Sold un- 
der the York Energy -Saver (YES) 
name atitl ealle^i Kn-Mud, it euta ett- 
er^y eonsumed by a heat pump by 3 7 
ptuvent, aceurding tu the maker. 

Thia reduction i* iii addition to the 
lai^ge sttvinp tif heat pump* com- 
pared tu dee trie- resistance, warm- 
id r heating systems, York says its 
Champicm heat 3 j L imp saves to (>0 
percent over an electric- real stance 
system. 

Special system modulator 

The modulator is the key new de- 
velopment, It’s composed of two in- 
verters and microprocessor con- 
trols. One inverter controls the com- 



Two Inverters with microprocessor con- 
trols shown form the modulator, the break- 
through energy- saving device that enables 
ihe heat pump to Operote st variable 
speeds. One inverter controls a compres- 
sor; the other, the Indoor- unit fan. This 
eliminates moat energy-wasteful cycling 
that usually controls hea E-pump output 



pressor; the other controls the fan 
on the indoor unit- They vary com- 
pressor and fan speeds to control 
heating and cooling intensity. This 
eliminates most of the energy- 
wasteful cycling that until now was 
the only way to control beat- The 
modulator replaces a conventional 
furnace in the basement. It runs 
most of the time, at fcower-than-peak 
capacity speeds. 

The system provides lower room 
humidity without increased energy 
use. In summer, comfort level is 
maintained at a warmer tempera- 
ture setting. There is also a pro- 
gram triable, night set-back control 
for further energy savings. 

Although price of the YES system 
wasn’t available when this was writ- 
ten. you can get at and other details 
from: Joanne Full* York Div, p Borg- 
Warner Corp. p Dept. P118G h Box 
1502. York, Fa. 17405. IW 




A wgJi-rfio unted keyboard wJih led digital 
display takas the place of a thermostat to 
control the modulator. You key in the tem- 
pemturea and time* for aulomaiic, day- 
and-night comfort control. Owner-alert fea- 
ture warns of unacceptable operation. Nu- 
merical codes flash in digital display and 
operate as a service anaiy^ar. You relay 
codes by phone to a dealer, who can arrive 
prepared to handle the problem. 



n 







Know your car inside and out. 
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SCIENCE WORLDWIDE 



Viking and friends 

The Viking spacecraft that trans- 
mitted the photo of Mars (below.) 
retired recently. Hut the Viking 1 
mission will continue* drawing the 
support of an extraordinary grass- 
roots group whose only purpose is to 
raise money to continue the explora- 
tion of Mars. 

The Viking Fund (Box 7665, Menlo 
Park, Calif, 94025) accepts contribu- 
tions from anyone who wants to 
keep the Mars mission alive. The 
fund has raised more than $50,000— 
including one gift of S1000— which 
was to be turned over to the Nation- 
al Aeronautics and Space Adminia- 




Volcance* (Wtcfc dots nt left) snow up 
clearly In a Viking orbiter view of Mara. 



t ration (NASA) late this year, 

A NASA spokesman said the 
space agency had faced some legal 
tangles over whether to accept the 
contribution. 

Although NASA frequently takes 
in a doElar or tw T o over the transom* 
mostly from young space enthusi- 
asts, it normally cannot accept mon- 
ey earmarked for specific projects. 
But NASA lawyers have now 
worked out a way to accept charity 
for Viking, by acting as a contractor 
for the fund* 

The support maintains hopes for a 
continued flow of photos and data 
from the Viking I lander on the Mar- 
tian surface. The orbiting portion of 
the mission was closed down last 
Aug. 7 



Air “fossils" 

Bubbles of air trapped beneath the 
ice of Antarctica have given physi- 
cists a clear idea of atmospheric 
quality many millenia ago. 

The air-bubble “fossils 1 ' 3500 feet 
within the polar ice cap were buried 
some 10*000 years ago h carbon- 14 
dating shows. Physicists Edward 
Fireman and Thomas Norris of the 
Smithsonian Astrophysieal Obser- 
vatory retrieved the bubbles by 
melting samples of polar ice in a 
tightly sealed container. The two 
researchers also pulled up icq from 
1043 feet — with 2000-year-old air — 
and from the surface, where bubbles 
match the current chemical compo- 
sition of the atmosphere. 

Preliminary measurements indi- 
cate that the concentration of car- 
bon dioxide grew r by 20 percent 
between 10,000 years ago and 2000 
years ago. Since then, the increase 
has been startling^ The researchers 
report carbon dioxide levels have 
jumped at least another 20 percent 
just within the past century* during 
a period of deforestation and rapid 
industrial growth. 

Scientists are still debating the 
significance of the increase. One 
hypothesis is that the carbon diox- 
ide gas might act as the glass in a 
global greenhouse, trapping heat. 
Under this unproven “greenhouse 
theory/' the heat could eventually 
melt the polar ice, flooding conti- 
nents. 

Coded message to scientists? 

It began with an informal phone call 
from the National Science Founda- 
tion (NSF) to Dr. Leonard Adleman, 
an expert in the theory of secret 
codes. 

The NSF officer told Adleman* of 
the Massachusetts Institute of 
Technology and the University of 
Southern California, that Adleman 
would not be receiving all of the 
$30,000 in annual funding he had 
requested. The reason* according to 
Science, was that the National Secu- 
rity Agency (NSA) wanted to fund 
part of the work— some $5000 of it p 
Adleman told us. The news (w F hieh 
had stilt not been confirmed in writ- 
ing as we went to press) raised fears 
in Adleman and other scientists 
that the NS A, citing national securi- 
ty, would try to classify parts of 
Adleman ! s work — a possibility the 
NSA does not denyn 

"Historically, cryptography was 



used to transmit messages between 
generals/' Adleman said* “It J s been 
government-controlled. 1 ’ Today, he 
added, there's a need for cryptogra- 
phy in the public sector, to protect 
the content of phone calls* for 
instance, or the electronic transfer 
of funds. The flap over the grant, 
Adleman said* has had a chilling 
effect on his research* 

A spokesman for the NSF told PM 
that cryptography proposals had 
been sent routinely to NSA for merit 
review for the past three of four 
years. The NSF position has always 
been in favor of enlisting the sup- 
port of other governmental agencies 
to support basic research “to stretch 
our funds/ 1 the spokesman said. But 
he added that the Adleman case had 
raised complex questions about aca- 
demic freedom as opposed to nation- 
al security. 

Settlmgthose questions, Adleman 
said, is more important than win- 
ning the full grant. + Tn fact/’ he told 
us, "the $5000 would have little 
impact on what 1 would do in my 
research.” But the NSA money 
might contain a secret code of its 
own, spelling out what Adleman 
couldn't publish. So if NSA comes 
knocking with money, Adleman says 
he won’t accept it. 

Cancer fighter’s legacy 

About five years ago, chemist Mor- 
ris Kupch&n of the University of Vir- 
ginia discovered a rare, complex 
compound in wood that showed 
promise as an anticancer agent. The 
problem was getting enough of it. 
Tons of wood yielded only a fraction 
of an ounce of the agent, called trip^ 
tolide. 

Now, four Stanford chemists, led 
by Prof., Eugene van Tamelen, have 
been able to make synthetic triptol- 
ide, making possible tests to see if 
the compound can be used in anti- 
cancer therapy for humans. Ironi- 
cally, Kupchan himself died of can- 
cer in 1976 at the age of 53. HM 
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There are over 2 million 
home burglaries every year. 
Will your home be next? 

At this time, when you can’t afford not to have a burgtar afarm system— 
space age technology has produced a system you can afford. 



You know [he problem. Every 15 
seconds, a home is burglarized And 
these crimes are no longer inner city 
crimes Even the most oomfoctaUa 
suburbs and the most innocent smalt 
towns are not safe havens, It could be 
you , , . it could be tomorrow And it a 
member ot the family is home, it 
could be worse than burglary 

The question Isn't— L, do I need a 
burglar alarm system? 1 ’ 

You already know you do. The ques- 
tion is "how much' ? And lor many 
millions, the answer to that question 
was "too much ' Not any more The 
First Alert Family Prolection Syslem is 
priced within reach of nearly every 
American 

The answer to lowering prices wasn't 
making a cheaper burglar alarm It 
took space age wireless technology 
to break the price barrier. 

Wireless technology, That s I he thing 
I hat did it The same kind of technology 
I hat was developed lor communication 
and control on the moon missions has 
now paid off tor you Because the 
First Alert Family Proieciioni System is 
wireless, you can easily install it your- 
self. You save a bundle on materials 
and labor And you don 'I sacrifice 
safety or convenience in the bargain 

How First Alert wireless 
technology works. 

Once the technology was developed— 
the application to home and family 
protection was relatively simple. Each 
window and door that s lined with a 
First Alert transmitter can instantly send 
a message through t he air to the Con- 
trol Center when the window or door is 
opened. (And closing ihedoor or 
window agam won't intemjpl I he 
process once it's begun.! When you 
go out -you set the built-in delay so 
yot/ can come home without setting 
olt I he alarm When you ' re home, the 
Control Center 5 response is inslan 
taneous, sounding of! with a loud clear 
signal, warning the occupants in your 
home. And scaring ott the burglar We 
recommend thai you also employ the 



First Alert 



optional outdoor siren -loud and shnll 
- to alert the neighbors so they can 
call ! he police. (Your neighbors benefit, 
loo. Once your alarm goes off, (he 
burglar isn'E going to run across (he 
street to iry another house. He s going 
10 head out— fast! 

First Alert Family Protection System— 
□ burglar alarm and more. 

With compatible First Alert Smoke 
Detectors and Gas Detectors, you get 
an instant alarm at the console from 
detectors in the most remote parts of 
your home giving you the maximum 
time to escape. 

More protection. A small transmitter 
is available that fits comfortably in any 
pocket— it s a device much like a 
garage door opener. Is will set off the 
alarm system at the touch of a butlon - 
to summon neighbors' help Ideal lor 
anyone with chronic health problems. 

All righl , How much does First Alert 
protection cost? 

You can install it in a high-rise condo 
wilh only one door for under $1 70.00. 

T otal No 1 natal lation costs — beca use 
you can easily install it yourself. Even 
if you're not a weekend handyman. 
Everything you need to know is in the 
instructions Nolhing is left to chance 

What about doing the whole house? 

According to a study by (ho U S. 

Depart men! of Justice, in 63 3% of air 
the burglaries, the point of entry is a 
door II your home has two outside 
doors, it would cost very little more 
than the condo we described above, 
You know your area besi - so you 



Firsi Alert suggests you sei your 
priori lies lor burglary protection as 
follows. 1 . All exterior doors. 2. All first 
floor rear windows. 3. All other first 
floor and basement windows. A All 
2nd and 3rd floor windows and 
balcony doors, You decide how much 
protection is enough protection. 

Are you really serious about home 
and family prelection? 

Here's your chance to find out. 

Because space-age wireless technology 
has made the first Alert Family Pro- 
tection System possible— at a price 
that you can well afford. Easily afford 
You tell us which purchase you II put 
off The Firsi Alert Family Protection 
System— or a new stereo tape deck? 

The time to ad is now. 

To do that, call 800-323-9006 Toll 
Free Wei! send you all the facts— 
including a list of materials and optional 
accessories 

Easy lo install. 

It's all included in the Installation 
Instruction Manual So when you 
recave the manual from us, you can 
see for yoursetl thal insialling I he sys- 
tem is within your abilities and your 
patience span It's really quite easy- 
but a larger system does lake time. 

This time, buy something you need— 
not something you want. 

Call B00- 3 2 3- 9005 weekdays 8 to 5 - 
GST. f Illinois residents call 312-851- 
7330. Extension 5000J and let space 
age technology protect your family - 
and your possessions. 



know how much 
protection 
is enough. 













FAMILY PROTECTION 

by PiTTVUAV the professionals in home and family protection. 



Which 

do-it-yourself 
type are you? 




Mike and Kathy B. — 

They've- found the most affordable way tq 
have the things they want was to do it 
themselves, 




Bill C - 

He enjoys doing home repairs and even 
™> or remodeling projects to add to the 
value of his home. 




John M. — 

He's a true craftsman who has been 
woodworking for years. His work, is 50 pno- 
fesslonal. he cou,]d (and often does) sell It 

We're fast becoming a nation of do- 
it-yourselfers — more self-sufficient 
and appreciative of fine craftsman- 
ship. we've learned we can save 
money by doing our own home 
repairs and remodeling, building 
furniture and cabinets, and making 
toys and other decorative accessories 



And were experiencing the satis- 
faction that comes from creating 
something beautiful and useful with 
our own hands. 

No matter which doit-yourself type 
you arc, you've probably discovered 
that to do the job right, you need 
more than a couple of hand-held 
power tools. 

You need things like a table saw, a 
drill press, a lathe and more. And you 
need lots of money and space for the 
individual tools. 

But now you can enjoy a complete 
home workshop at substantia! 
savings in less space than It takes to 
store a bicycle! 

The Shopsmith MARK V multi- 
purpose woodworking power tool 
actually gives you the five most 
needed workshop too3s — 10" table 
saw, \ 6 ] &" vertical drill press, 
horizontal boring machine, 34' 1 lathe 
and 12" disc sander — in one sturdy, 
compact and economical unit 

Savings and Versatility 

Because the MARK V has one 
rugged motor developing more than 
two horsepower. . . one base . „ „ and 
one worktable — for all five tools —it 
costs much less than five single 
purpose tools. 

And quality engineering has made 
it more accurate than individual tools. 
You can even “share" features and 
setups from one function to another 
with precision not possible in single 
purpose tools. 

it's easy to Seam, easy to operate, 
easy to change. Before long, youll be. 
performing eveiy woodworking 
operation with a minimum of effort 
and cash outlay. 

Send for FREE Information 

Mail the coupon below for the 
FREE facts. Wen send an Infor- 
mation Kit and tdl you how you can 
test-use the MARK V In your own 
home for 30 days without risking a 
penny. Send for your kit today! 

The Shopsmith MARK V - 
the tool to start with . , , 
the system you grow withl 




750 Center Drive 
Vandal a, Ohio 4^377 

□ VESt Pleas* m all me youf FREE 
InfarmaLipn Kjt cjn Che 5hi?p*mrth MAflKV, 
and iads about Sho|«mith‘&e*du5w30‘dii!y 
ifaoney Back Guarantee 

Name . 

Address — - - 

City 

Zip , _ 

NO OBLIGATION 



Install a 

flue filter 
to prevent 
chimney fires 




CLEANOUT 
DOOR 



CAST 
REACTOR 
PLATE AND 
FILTER HOLDER 



HEAVY* 

GE 
EL- 
HOUS! NG 
ASSEMBLY 



HANDLE 

FOR 

ROTATING 



KNITTED WIRE MESH 



FILTER ELEMENT 



Filler, which is installed Inside stovepipe, 
l raps creosote in flue gases and deans It- 
self at lemperaiuffi* over 300= F< 




Stainless-steel roes h filler arid the cast-iron 
reader pi tile need only be removed for air- 
blowing after excessive ash buildup. 

T he Smoke-Consumer, installed 
at the Hue collar of iin airtight 
stove, collects creosote during stove 
operation. Once a day the air intake 
on the stove is opened fully to 
produce a hot fire. The heat burns 
up creosote particles that have col- 
lected, leaving some white ash. 

An independent lab found 
device not only retards creosote 
buildup in thfi flue, but also works as 
u spark arrestor and m a tradit ional 
flue damper. Write to Lincoln Works 
Inc., 194 Millers Falls Rd. ? Turners 
Falls, Mass, 01376 for your nearest 
dealer. It retails for $B9. Pw 
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No w, the closely held secret behind many of 
today's quartz timepieces is revealed. 



Most major tympanies would rather 
have these facts remain secret, but one 
little- known company decided to show 
its genius to the world. 

To effectively compeie in world 
markets and when tacking in necessary 
technology, many major companies 
have turned to smaller more dynamic 
companies lo build their products. 
Sometimes the product is built to l he 
specs of the major company. Bui more 
often than not, the on y unique parts 
are a label and different owner's 
manua I . Th is pratl i ce h quite pre va lent 
in (he digital watch industry, 

One company that has been ihe real 
source behind products introduced in 
the U.S- by companies like Mattel Timex 
and Texas Instruments, is Olympos Elec- 
tronic Co„ also known as Otmn, 
Olympos Electronic now wants l he 
wOfjd to knuw its name and genius. 
We feel lucky io be selected to bring 
this story to you. 
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Olympos Eleclromc Co r is now in- 
troducing products into this country 
under its own bade name— Obon. We 
are introducing one of I he first Qbon 
products into the U-5- 

12 or 24 HOUR DUAL TIME, 
DUAL ALARM CHRONOGRAPH 
The first product we selected is ihe 
Alarm Chrono X watch. It may be ihe 
most advancer! Quart? timepiece in 
the wodd today for under $200. 

We know of no other watch that 
combines these unique features and 
design. It has both a 2nd lime zone 
capability and a 2nd separate alarm. It 
comes in either 12 or 24 hour version. 
These features are just (he beginning. 
Compare this watch feature-for feature 
against any other in the world. We 
believe you will be convinced that 
there is not a better watch dollar-tor- 
dollar anywhere, 

TESTED TO 100 FEET OF WATER 

Three years ago r there were no 
digital water resistant alarm watches. 
Today they exist in some more advanc- 
ed models,, but cost $T00, $200 or 
more. Our Alarm Chrono X is submer- 
sible I o 100 leet of water. Its unique 
alarm emits sound right thru the 
stainless steel case. The O-ring con- 
struction and rock hard mineral glass 
lens provide a lock tight seal against 
water to 1 GO feel— it's guaranteed. 

THINNESS AND SOLD 
MASCULINE DESIGN 
The Alarm Chrono X is a combina- 
tion of bold masculine design and just 
the right degree of thinness.. No 
sacrifice in function or masculinity, [he 
Chrono X measures 8.9 mm from l he 
top of its mineral glass lens to the back 
of ils stainless steel case. That's 1,6 mm 
thinner than the popular Seiko Alarm 
Chronograph, 2.1 mm thinner lhan the 
Citizen and 3.1 mm thinner lhan Texas 
Instruments* Yet Alarm Chrono X has 
the same bold design of each. The 
Seiko sells for $250; the Citizen for 
$200: and the TJ_ for $125, + T What 
does Oi ron k n o w tha 1 1 h ese ol her c om - 
panies don't? 



UNSURPASSED QUALITY AND 
ACCURACY FOR UNDER S70 

Stainless steel case, and finely woven 
mesh bracelet, mineral glass lens, 
water resistant to TOO feet and quartz 
accuracy to ± 5 seconds per month. 
Tharsouality and accuracy found only 
m watrhes costing $200 or more. The 
Alarm Chrono X sells for $69.95 in 
stainless steel case and $79.95 in gold 
wiih 3 microns of real gold over 
stainless. Compare features and price 
for yourself before you call to order. 
ORDER TOLL FREE AT NO-RISK 
The Alarm Chrono X is offered with a 
15 day no-risk trial period. If during 15 
days, you find the Alarm Chrono X not 
to your liking return it for a prompt re- 
fund of your purchase price. 

In the unlikely event that anything 
should go wrong after i he trial period, 
your Alarm Chrono X is backed bv a full 
year warranty thru Otron's Service by 
mail repair facility in this, country, 

To order your Alarm Chrono X fill out 
the order form below and send it with 
check nr money order to us. For faster 
service, credit card customers call Toll 
Free 1’&OO-527-706ft, Don't wait — 
order today to insure gelling a watch of 
this qualify, with these functions, at this 
price. 

MEDIA MARKETING 

tOISG PI Rfifl fluid * Dllll».TXT5?3i 

Pleas? tend me the following Alarm Chrono X 
with a IS day nc-nsk I'clum privilege a\ 
ib r J. L >S each, plus. SO delivery, Teajs resident} 
add S % wlr* Id*. 

Stal riles ft Steal .&oiti$?9.95 

n l 2 H 0 uttlm* o 24 Hour time 

Wartto 



Address 






City 


Slate 


Zip 





□ Check or M.O, enclosed 

For even. Faster service, efwoe to: 

□ MCNtsa Expires, 

Account R 

Signature 

Order Toll Free 1 -BOO- 52 7- 7066. 

I n Tcus tall COLLftT 1 1 4. 1 1 20 PM120 






QUESTIONS ANSWERED 



Leaky shutoff valve 

To fix leaky faucet a in my home, Tve 
had to turn off the main water valve 
numerous times* This valve now 
leaks? too. Does the main valve have 0 
washer inside ? As / don't know of 
any secondary shutoff valve, how 
would l fix the teak? —Cornelius 
King, Croton-on- Hudson, N.Y . , 

There 1 g an excellent chance that 
your main in-house shutoff valve is 
a washer type. Most builders don't 
spend extra money for a better type 
of washerless valve. To replace this 
washer, you'll have to turn the 
water off at the curb (main). To do 
this, lift the cover off the meter box* 
and you'll see a shutoff valve 
inside. 

Turn this valve off while you 
replace the washer in your in-house 
valve. The meter- box valve may 
require a special wrench, but you 
should he able to improvise some- 
thing that will work, A neighbor's 
strong arm may also be helpful 

Sealing wood containers 

An avid 'woodworker for many years, 
l recently made a set of wooden can- 
isters, What can l finish the inside 
with so they can be used without a 
liner ? — Rascoe Skagg, Campbells- 
mile, Ky + 

Try Quick Dry Zar» a polyure- 
thane finish (14*25 per pint) that you 
can apply straight from the can. 
Brush on three coats, sanding light- 
ly,, dusting and wiping with a tack 
cloth between coats. It will take the 
first coat only one hour to dry; the 
following coats will take about two 
hours each. 

Leave the canister tops off for 
about one week before filling the 
canisters to make certain that all 
objectionable odors from the finish 
are gone. If you can't locate this 
product locally, write to United Gil- 
ionite Labs* Box 70, Scranton, Pa. 
1850 i p and ask for a source near 
you, 

Keeping warm 

Heating our cottage that has north- 
wind exposure in the higher-eleva- 
tion area of New Jersey is getting 
quite expensive. The major portion of 
our fiddstone house has a cm ml 
space, hut the bedrooms and bath arc 
on £i concrete idafe. Can ice add perim- 
eter insulation to the outside of the 
footing or the foundation of the 
si a b? 

Also, as we plan to go south next 



winter , is there an antifreeze type of 
product that we could add to the 
water in our hot- water baseboard 
heating system? We have already had 
one freeze-up during a power failure 
when we were away from home .- — 
P.E. Dougherty, Newton, NJ . 

As the greatest loss of heat in a 
slab is through its edges , you should 
by all means add insulation. In new 
construction* this is installed at the 
edge of the slab and on the inside of 
the foundation wall, 1 suggest that 
you use a rigid polystyrene type, 
such as Dow's Styrofoam SM brand., 
+ This material holds up well, even 
when in contact with common soil 
acids and water. 

In your case, I would dig down at 
least 2 ft. and butt the insulation 
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TOGETHER SECTIONS J * * $50 
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Styrofoam Insulation can be retrofitted 
around the foundation of a house like this 

tightly under the fie Id stone. Install 
it with Dow's Styrofoam No. 11 insu- 
lation mastic. 

Use the same adhesive to join a 
protective membrane (such as V*- in* 
Tr ansi tel on the outside of the Sty- 
rofoam to protect it from damage by 
shovels and shrubs. If your field- 
atone veneer does not extend out far 
enough to prevent water from get- 
ting behind the insulation* you must 
add flashing as shown in the draw* 
mg 



Do you have a tarns- maintenance or repair p ro ? 
Send S to Homeowner.? 1 Cfinto, Popular Mechanics, 
224 West $1. New Y<y* f NX, mm Letter I 
m amwimd inatrOMify, Cut pra&femj o# 
mde mmml wN o# iMcimsd m Stti o$mm, For 
mot* horns repair mV (TMrrtrtfla/K* mtp r get PA* .5 
Cars Gurdt H $4X5 postpa^ Send orders} to 
PM, DOT. HCQ, Box mi4 r New York N.Y, tOOW 



The answer to your second ques- 
tion is yes— antifreeze (glycol) can 
be added to your dosed hot- water 
baseboard system. However* 1 be- 
lieve this is a job best [eft to profes- 
sionals for the following reasons; 

1. The system must first be 
drained, 

2. Since approximately 50 percent 
of your system should be filled with 
the antifreeze* you must determine 
what this volume is in order to add 
the correct amount. 

You can purchase glycol at most 
plumbing supply houses if you still 
want to do the job yourself. One 
more thing to remember: Even with 
your hot- water heat supply pro- 
tected, what about your domestic 
hot and cold water? Based on all 
this. I'd consider asking a neighbor 
to check your system each day — it 
may he simpler and much cheaper 
than any attempt you make to 
freeaeproof it. 

Covering a concrete slab 

Our house was built on a concrete 
slab. The kitchen is the only uncar- 
peted room ? making it the coldest one 
m the house. I'd like to insulate and 
cover Us floor with a tear-resistant, 
cushioned linoleum tile , but I have 
severe reservations. Whafs a pood 
vapor barrier? Would a ply- 

wood base adhere to the slab ? i doit'* 
want to go any thicker , as then Til 
have a step-up kitchen * — David M. 
Lederman, Brick Town? N+J. 

The experts at Armstrong World 
Industries Inc, say they know of no 
such floor tile. You might look into 
the installation of carpeting in your 
kitchen. 

There are carpets manufactured 
specifically for this purpose which 
resist grease and excessive wear. 
See + 'Warming Cold Concrete 
Floors*" HomMowncrd Clime, page 
23, Mar, '79 and “Damp Concrete 
Floors/ 1 Mcm-icoiorierd Cl in t r, page 
23, July '79. VM 
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I hero comes a time 
we all want to sit back m 
get comfortable, And tliofej 
no better way than with t® 
fine, easy taste of Southern 
Comfort. \ I 

Inspired in the IHOO’^an ? 
old New Orleans* this vtawrl 
famous liquor is dc 
straight, on the roc 
mixed any way you like it. 

Its one of the real comforts 
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NEW NOW 




m, 

FEHING 



Holiday time — the happy season for fishermen 

A bigger season for fishermen; than fish— this is holiday time, when youngsters get their first 
rod and reel, and oldsters hint about tackle they think they need. 

Mew rods — rated for less weight and more sensitivity — are being made of boron, mag- 
nesium .graphite and fiberglass compounds- Sport-light tackle and leiescopic travel rods are 
gaining popularity. Oafwa now has reels with an ultra-high 5.4 retrieve ratio. Shi nano's Fast 
Cast bail Hips open with one finger. 

Mini plastic tackle boxes from Berkley and Flambeau can dip a lure collection on a belt 
And for home craftsmen, Fenwick supplies graphite rod blanks. 



PI a sfic- bottom boat 

A way to waich what you warn to caich is 
provided with two see-through PVC dinghies 
from the Seaway Div. of U. S, industries, 
Niles r IIL 

The transparent, heavy-duly plastic gives 
a "glass-bottom -boat look down from the 
Sea Gaze 1 and 1) inflatables Three separate 
air charm here provide safe flotation, and 
seams are electronically welded, The small- 
er model is BIA-certifsed for one 165-pound 
passenger, while the larger can carry two 
fishermen totalling 330 pounds on sheltered 
waters. 





The write rod 



Ice chest turns aerator 

Fitting neatly into Colemans Snow -Lite 
Model 5255 13V?-gaHoo cooler and other 
similar brands, Bayou Ed's Live Well-Bait 
Keeper from Attwood circulates air and 
water to keep your catch or bail cool and 
healthy. For $39.05, it adds a live well 1 to 
any boat that has a 13-voli battery 



Tones to tell the depth 

A digital-reading depihfinder with a new 
narrow-cone transducer, ihe Lowrance 
LOD-1 800 is reported to read at speeds as 
high as $5 mph and depths, approaching 
2000 feel. High and low alarms sound 
warnings of top and bottom of a drop-off 
with the $396 unit. 




Shaped like a fountain pen and 
only slightly larger, the 9-inch 
Sigma Mini Telerod from Shake 
speare stretches it sections 
out to a full -sized, 6-foot rod ter 
lighl-tackle angling any time a 
likely listing hole appears. Lat- 
est addition to Ihe new Sigma 
line, the compact travel rod is 
still a prototype development, 
but may become available next 
year, as Model 1110-170, for 
about $30 



Cheese for fussy fish 

Next Ec lending lunkers, fishermen seem to 
lavor collecting lackla-box gadgets. A sam- 
ple of this year s collection is a yellow plas- 
tic Cheese Baiter that can be loaded with 
the process Cheddar that hatchery- 
spawned iroifl tend to prefer, Single, dou- 
ble or treble hooks in smell sizes from 1 4 to 
20 can be betted with a push of the plunger, 
end the unit fUs easily rnio a flshing-vesi 
pocket. It costs $2.95 from Vanderhcff 
Carp., 20165 Glen Vista Rd. k Bend, Ore. 
Other new aids include hook disgorge rs, 
snagged-hook retrievers and assorted 
lures in every color, 
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"I MADE IT TOLA. 

FROM UTAH 
IN A1981 VOLKSWAGEN 

DIESEL PICKUP 



At todays fuel prices, one is thankful US only a tank- 
ful. But please, no applause. 

Going 650 miles from a Utah ranch to a Malibu 
beach on a few gallons is just part of our cfiesel 
pickups daily heroics. 

Such feats of long-distance frugality have made it 
the best mileage truck, from the shores of California to 
the shores of Maine. 

No other truck in America with optional 5-speed 



transmission gets an ERA estimated 1361 nn pa 51 mpg 



ON ONETANKFUL’ 

highway. (Use '’estimated mpg" for comparison. Your 
mileage may vary with weather, speed and trip 
length. Actual highway mileage will probably be 
less.) 

Think of all the gas stations you can whiz by in 
your vw Pickup with its optional diesel engine. 



G *■: >L . >,h *1 LI ■> li* JfH fcl-E A 



Think of all the repair shops you 
can stay out of, too, with its reliable 
diesel engine. 

Think of all the surf boards, ice 
chests, and diving gear you can 
stash back there in the spacious 
confines of a vw Picku p. 

without ever worrying about get- 
ting it all in. Or getting it all out. in 
one piece. A vw Pickup is the only 
truck in its class with a fully unitized 
body, double-wall bed construc- 
tion and balanced suspension 
system. 

In truth, a Volkswagen Diesel 
Pickup is not only very economical 
and dependable, it's also very 
thoughtful. 

It will get you to the beach, how- 
ever far, in time. 

To make hay while the sun shines. 
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Warning: Hie Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous 10 Your Health. 
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Mechanics 



»by Rich Taylor 



1 could see it, the ultimate vision. I 
could see his body stretched out and 
pressing down tighter and tighter upon 
the V8 engine until his thoracic cavity 
was practically bolted onto it. Its fiery 
combustions were his neural explo- 
sions and his neural explosions were its 
fiery combustions. His body and that 
roaring engine block were one and the 
same creature, sailing— at 140, 160, 
100, 200 miles an hour— 2000 miles an 
hour— sailing!— at last, the winged 
American centaur, the American dream, 
at last: soaring over God’s own good 
green Great Plains of America bare- 
back aboard a 300- horsepower Chev- 
rolet V8 engine!’— Tom wofte, in The Mild One. 
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Compact, powerful and featuring ■ 
pQfll or technical and minulicturlno 
irmovmiQfit, the V8 ha* ir*Diform«d 
th* lac* dr American socltly. Wc will 
mourn i vs ire v \ table damLia. 
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Mo*«r VS (iboirf) wa» a 
Gufltqm-b uilt imall- 
b\ock Gbsiry flti&cr with 
four overhand earns, 
hemispherical eombui- 
lion chambers and fuel 
Injection. Loti Of 
chrome and lour- barrel 
tarts* (laft) are typical Of 
modification* made to 
s ir eat -dr j van, 
engined can; this ona 
Crenki out 400 hp. AIL 
aluminum Arias Vfl 
(below) puts 000 
to 1000 bp to 
t he dragster 
wheel a. 



r "» no secret that the Amer- 
ican VS is doomed, Pete Egtes* 
president of General Motors, says 
that by 1985 only one percent of 
GM s cars will come with a VS, 
compared to 60 percent in 1979 
and over 30 percent during most of 
the last two decades, Chrysler 
expects to stop selling VBs by 1903, 
while Ford and AMC won't have 
any past 1985. Perhaps 10 years 
from now a new generation of toy- 
like VBs will come along to replace 
tomorrow s Fours and Sixes, but, 
most likely, that distinctive VS 
nimble is gone for good. 

The VB wasn't a new idea 
when American hot- 
rodders discovered it in 
the 50s, The first Vfl 
appeared in a stripped-down 
two-seater entered in the 1903 
Paris-Madrid road race. It was 
built by a French engineer, 
Clement Ader. in 1902, Ader 
had raced a two-liter, 16-hp V4, 
and his 90*, water-cooled, four- 
liter. 32- hp V8 was simply two V4s 
geared together. Three of his V8 cars 
were still in the running when the 
Paris-Madrid race was stopped at 
Bordeaux. Ader sold a range of V- 
twin, V4 and V8 passenger cars until 
1906, when he replaced the whole 
line with conventional in- tine Fours. 





He went out of business in 1907, 

Twn years before, Louis Ribey- 
rolks «f Darraeq h&d bolted two 11- 
liter. in-line, four-cylinder racing 
blocks onto a common crankcase to 
make a 200-hp, 22-liter V8, with 
which Victor Hemery set a land 
speed record of 109.65 niph. This 
monster eventually hit 118 mph in 
1906 and presaged the definitive 
A rn p rii'ifli ti VS by hali si contur\ 9. 

V. water -cooling, overhead valves, fl 
single camshaft mounted in the V 
above the crankshaft and dual 
carburetors, The Darractj w'as a 
one-off racer and had very lit tie 
influence on other engines, lhe 
engineers who later ended up with 
similar V8s got there from a com- 
pletely different starting point, 

PeDion played key role 

The first production V8 
oppeared in 1910, al*° in trance. 
This was built by DeDion, and was 
still available in 1923. 1 he DeDion 
was a verv limited production car. 
and De Dion's V8 would be just 
another footnote to automotive 
history, except that Cadi lac 
bought a DeDion V 8 chassis m 1912 
and took it apart to see what made 
it tick. In 1913, Cadillac which 
was then run by the legendary 
! el, and family, Henry M, and his 
60 n Wilfred -began work on a new 
VB> which w m introduced m Wlo* 
Cadillac’s V8 was close enough to 
DeD Ion’s design that Cadillac his- 
torians al wavs make a special point 
of showing how the Cadillac engine 
was better. 

And it was, Cadillacs 314-cti.- 
in 77- hp V8 won the 1915 Dewar 
Trophv for engineering excel- 
lence. It stayed in production until 
1927 with only minor changes, 
made Cadillac the "Standard of 
the World' and inspired a whole 
flock of imitators, including 
Pierce, Peerless and Lincoln. Even 
Chevrolet had a big V8 in 1917. 

The 1917 Chevrolet Model D V8 
was designed bv Arthur Masun, 
one of the best engineers in De- 
troit, Mason's 286-cu.-in., oo-np 
V8 used vertical overhead valves, 
similar to the ones on mid- oOb 
B uicks. It also had a counter- 
weighted crankshaft, a two- barrel 
carburetor and intake manifolds 
cast into the heads and pumps to 
circulate both oil and water, 1 his 
was a very advanced engine when 
you remember that many other 
cars still had L-head valves, tut- 
or- mhs splash lubrication and 



! 




Low-octane luel and tough emissions tt* may «”« ™ny -treat r«e~ to »(lre. 

The shrinking cult of the street racers 



S treet racers are Ilka medieval 
monks— ascetic, reticent, and 
Hying In an envelope of arcane language 
and customs. They're the ones who truly 
defied the VS Ask about lha motor n 
somebody's Camaro, and the magic 
words come out like mumbled mcan- 

telions— ‘Three-twenty-seven. two-on- 

two tueile heads, Crane roller, meehan- 
ipal inters. Carter spread-bora, Wcond 
High-Ram, TRW twelve-ta-onas” 

Bui the street t scar's religion nas 
changed. Fifteen years ago. you could 
buy a Chrysler Ham! in a Plymouth Road 
Runner or GTX. ready 10 race oh the 
dealer's floor, for less than S4Q00, 
Chrysler rated it al 426 hp, though every- 
body knew the real figure was more 
i| L he 550. You tcold &uy a Cobra for 
$6995 in 1967, and came wUh a 
V8 thai *H5 essence Ly a NASCAR face 
motor at least a* powerful 4» Ch 7*£l? 
HemJ. Even 10 years WO.^r *4500, 
Chevrolet would sell you a 370- hp. 
cu.-ln. Z-£9 Cam arc? that would top ^DD 

mph in the quarter-mile. 

The point is. In those days any kid 
who could talk his dad mio cosign mg 
lor the loan could drive a full-blown 
tece car to school every morning, end tie 
needed no more mechanical ahMy 
shifting from P to P. Bui the factory hign* 
performance VS died 10 ye&is ago. 
which means today's sireet racar must 
build his own engine 

Build your own horsepower 

With iew exceptions, the Chevy 

a mall-block V8 rules the str «' s „ Q e !"^ 
Motors has produced around 30 million 
3 mall -blocks. They are boil-ln- inter - 
Chang able between every GM ca r 01 
every year and model, and the b,man- 

tjniiar aftermarket apeed-equipmeni 
industry is primarily oriented toward 
mess small -block Chevys. You can build 
a Chevy VB Into any horsepower -Mng 
you want-from 200 hp to 1000 hp-iust 
by picking the right part numbers 'om 
a catalog of engine kits. 

The demise of the V& will have MU 
effect on the kids on the street. a 
preferred small- block Is either aj327- or 
350-cubic-lncher, sizes that G.rl ias 
almost completely phased out already. 



And the top-Hne 180-hp L48 350 that 
comes in the IflBQ Corvette is laugh- 
ably anemic compered with even ihe 
mlloest street racers. NO kid on a limited 
budget would spend StS.OQQ tar a new 
Valle that turns tS-second ouarter- 
mi.lt; limes, when he could build a 13- 
second '65 Bel Air or '67 Canwo for 
$4000. Out there on the stfeel. it's rare lo 
sae js hoi car much newer (han 1! ? 70 
vintage, except for Csmaros and Firebird 
Tr&ne Am&. 

Mo more 100 -octane gasoline 

Worship ol the VB on the afreet 
outlive Its rejection by Detro't. but tne 
VB is doomed nonetheless The bigges 
immediate problem Is gasoline, Those 
old VBs crank out gobs of horsepower 
with hlgh-compreasron r&tioa.. They 
require 100-octane gasoline, which 
simply isn't made any more Adding 
expensive octana boosters is only a 
temporary remedy, which means mos^ 
racers will be willing to accept reduced 
parlor mance from low-compression 
pistons as a way to drive the car at all. 

Then there's the price of gas. whic 
becomes prohibitive at S 1.50 a gallon on 
a 10-mpg street racer. There 5 aiso an 
even mote sertaos threat, not only 10 
racers, but to anybody who tinkers with 
his car. The federal government Is man- 
dating Tam per proof" engines, which 
extends to alter market parts. 

The VB cult will never die, hut the true 
believers will become fewer in number 
every year as Itie oars get older, more 
expensive and more trouble to own. In 
tna year 2000, a 427 Codr 3 * Plymouth 
GTX or a 2-28 will be a relic worthy & 
venera, ion, Kids wl« laugn when an old 
disciple claims that there was a time, 
back when he was young, when you were 
nobody if your ear wouldn t run a iz- 
second quarter-mile, top 130 mph and 
make a noise like the beating of s 
hundred angels wings. Then he'll walk 
out to the garage, start up that 4S4 
Che voile he's been faith! oily anointing for 
three decades, and the year- will fail 
away from him. And that distinctive 
Vfl idle, tn st uneven rumpify-rump- 
rwmpffv. will fill the air like a hymn. 
y T —Rich Taylor 
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One of the many offspring of laetory- 
buiJt Vfis is this all-aluminum block 
declined for duty in aircraft. It 
produces from BOO to 1200 hp in turbo- 
charged versions and also features 
dry-sump oiling. 



thermosiphon cooling. Unfortunate- 
I ly, the first Chevrolet V8 was way 
overpriced and, after two years of 
dismal Bales, died umnissed and 
un mourned. 

These early Ybs all suf- 
fered the same problems. 
They were really just two 
in-line Fours on s com- 
mon crankcase, and the 
crankshaft had the 
throws 18(F out of phase. 
The “flat crank" VS is 
inherently very rough, 
vibrating side to side and 
putting? a terrific strain on 
the center main bearing. 

In 1923, Cadillac introduced a 
VS with a crankshaft cm whkh 
the throws were SHF out of 
phase— which is even more inher- 
ently unbalanced, but which can be 
perfectly balanced through the use 
of crankshaft counterweights. This 
not only made the engine much 
smoother* but took some of the 
stress off the center main bearing. 
Every Vfi since has used a SHF crank 
with four counterweights. 



Cadillac’s was definitely the most 
important early VS. Cadillac made 
the V8 smooth, powerful and re li- 
able in an era when cars ware apt to 
be rough, anemic and usually bro- 
ken. This was not a racing engine, 
nor was it hot-rod d able* like a Ford. 
But it was the perfect puwerplant 
for a heavy limousine or touring 
car* 

Flathead Ford 

The legendary Ford fiathcad was 
the engine that really made Y8 lov- 
ers out of Americans. If the truth be 
known* it wasn't a very goud engine, 
but unlike the Peerless* Lincoln or 
Cadillac, which were built in com- 
paratively small numbers, the Ford 
ft at he ad was built by the millions. It 
showed every other manufacturer 
that a V8 could be sold in a $500 
car. 

The secret of Ford's mass-market 
V8 was the one-piece engine block. 
Other V8s used one easting for the 
crankcase and another for each 
bank of cylinders. 

Charlie Sorensen* Ford’s produc- 








The 1$49 Cadillac VS was s milestone In VS engine technol- 
ogy. Designed by Ed Cole, II was lighter and more powerful 
than any previous VB. It was the first VB ever built with slipper 
skirt pistons and five main crankshaft bearings. 







The 1917 Chevy VB, rated At SS hp, ottered a separate pump 
for circulating oil rather than splash oiling, and It used ver- 
tical overhead valves. Producing Iti Is engine was so expen- 
sive, however, that It lasted only two years. 
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In John OllHnger s lint of work, epeeb was of the essence. 
"I tmn make any other car eai the Ford's duet/ 1 he uld of 
hie 221-cu.-ln., G&-hp f fathead Font VS. 
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tion genius, invented an automated 
V8 assembly line- On it, the sand for 
the castings was prepared by ma- 
chine, the forms for casting the 
cores were precisely placed and the 
finished blocks were completely ma- 
chined, automatic at ly r The one- 
piece block came off the line ready to 
be fitted with moving parts. 

The other big innovation of the 
Ford fiathead was. straightening out 
V8 carburetion. Most previous V8s 
tried to feed all eight cylinders from 
a single, one-barrel carburetor, The 
cylinders at the extreme ends, espe- 
cially No. 1 on the right-hand bank, 
always starved and overheated. 
Ford devised the "over-and- under" 
or dual-plane intake manifold* and 
in 1934 fitted it with a Strom berg 
two-barrel carburetor. Each bank of 
cylinders was now fed by its own car- 
buretor throat, through its own 
manifold. Every VS since has used 
the over-and -under manifold and at 
least a two-barrel curb. 

Curiously enough, almost every 
early VS was designed for a huge car 
with a long, narrow hood that might 
just as well have held a straight 
Eight. The '32 Ford was the first car 
in which a compact V8 — 221 cu. in., 
65 hp — was placed under a short 
hood, at the front of a small car 
designed around those compact Vft 
dimensions, which was not only 
inexpensive but comparatively fast. 
The 1500 V8 Ford could hit 80 mph in 
the early '30s, when it took a $3000 
Cord to hit 100, The flat head Ford 
was the engine for a whole genera- 
tion of speed freaky from John Oil- 
linger to the California hot-rod kids 
who discovered desert dry-lake beds 
right before World War II, 

Ed Cole and the Caddy V8 

The '49 Cadillac V8 is now consid- 
ered a milestone in the history of 
engine design, not only because it 
marked such an advance over every- 



thing that had gone before, but 
because it set the parameters for 
every Y8 that has been designed 
since. Three men developed the T 49 
Cadillac VS: Ed Cole, Harry Barr 
and Jack Gordon, all of whom were 
rewarded with spectacular corpo- 
rate careers at General Motors- 

The heart of this engine was a new 
type of "slipper" piston invented by 
Byron Ellis back in the '30a. Ellis cut 
away the aides of the piston skirt at 
the bottom, so the piston could slip 
between the crankshaft counter- 
weights. This was the simple secret 
of the modern V8. 

For the same displacement, the 
connecting rods could be almost 2 
inches shorter than before, which 
meant the whole engine could be 
shorter and narrower, the crank- 
shaft and bearings could be lighter 
and, because of better heat disper- 
sion from the lighter engine block, 
even the radiator and other ancil- 
lary equipment could be lighter. The 
1949 Cadillac 331-cu.-in. Y8 pro- 
duced more horsepower and torque 
than the 1948 Cadillac 346-cu.-in. VS, 
yet it weighed 200 pounds less — just 
669 pounds with all accessories. 

Cole and Barr made other signifi- 
cant improvements for 1949, too, 



Until then, every major VS except 
Lincoln's 6G fi VE from the '20s had 
used only three main bearings. The 
new Cadillac was given five main 
bearings, effectively supporting the 
crankshaft at every turn. The Cadil- 
lac block was also one of the first 
designed from the beginning to 
allow substantia) boring and strok- 
ing — it started at 331 cu.m, and end- 
ed up at 429 cu. in. 

The "49 Cadillac was the first big 
VS that was light and compact 
enough tq fit into a small car, which 
is why it was such a big hit with hot- 
rodders and road racers. Before the 
Cadillac came along, the most pow- 
erful racing engine generally avail- 
able was the fiathead Ford/Mercury 
59A, It could be bored and stroked to 
296 cu. in, if you crossed your fingers 
and held your breath, at which point 
it delivered 170 to ISO hp in radical 
racing tune* 

The Cadillac weighed only a bit 
more and fit under the same hood as 
the Ford, but was rated at 160 hp, 
stoc k . Road-raci n g Cad 11) ac-pow- 
ered Allards and Cunninghams 
were durable enough to last 24 
hours at LeMans, yet delivered 
nearly 300 hp. It was cheaper to 

(Please fu-m Jo p u gg i T5> 




The Shelby Cobra wea a British roadster stuffed with a 4£7-cu.-ln., SOO-hp VB engine. For 
$7000. If offered drivers performance remarkably almllar to a fullblown race car, 
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The Automatic Cylinder DeecU valor 
system (AQD) at lift uaoa hydraulic 
pistons to engage and dliangage the 
rocker ar ms from the rail of the valve 
train. The typical dual plenum Intake 
manllold le shown above. Whan a plug 
Is driven Into lb* carb flange {black 
dot}, It cult oft fual'ahr mixture to tour 
of the cylinders^ 



Neutralizing cylinders in your 
V8 engine isn't hard or 
always expensive. But can you 
live with the result? This is 
what you need to know before 
you make the conversion. 



What you 
should Know 
before converting 
your V8 to a V4 



by Tony Assenza 
and Jerry Heasley 



AUTO EDITOR 



L ong before Cadillac announced 
its variable-displacement V8 
engine (see Saturday Mechanic 
Looke Under the Hoods of the GM 
Mode in A page 12b , Oct. J 80) p scores of 
hack-yard mechanics and small- 
scale manufacturers had devised 
ways of neutralizing or deactivating 
cylinders to improve fuel economy. 
While some of the ads for these 
devices and plans sound as if they J ve 
just invented the wheel, the technol- 



ogy of cylinder deactivation isn't 
new and it isn't very complicated. 
However, no matter how simple a 
technique may be, there are pitfalls. 
We'll discuss the problems later. 
First, let's look at how these conver- 
sions work* 

Most common conversion 

One of the most widely used meth- 
ods of deactivating cylinders is to 
remove four of the eight exhaust 
valves and their lifters* push rods 
and rocker arms. Then the intake 
valves of those cylinders are neu- 
tralized by removing the lifters, 
push rods and rocker arms, but leav- 
ing the intake valves in place. Natu- 
rally. with the valve-activating 
mechanism removed, the intake 
valves will stay in a closed position. 



Then a freeze plug is hammered into 
the intake manifold just below the 
carburetor. 

In operation, the deactivated cyl- 
inders will draw in and expel air 
through the exhaust port. Some of 
these kitmakers will tell you to bang 
the electrode of the sparkplug 
closed* while others will tell you to 
remove the sparkplug and install a 
threaded plug. Either way seems to 
work fine since no fuel/air charge is 
being ingested by the cylinders. 

What determine which pistons you 
deactivate are the design of the 
intake manifold and the location of 
the vacuum-operated accessories. 
All intake manifolds are a dual-ple- 
num design. That is, they have two 
separate and independent sets of 
passages for delivering the fuel/air 
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Replacement lifters (arrow) ol CVCS sys- 
Earn allow In lake valves to open ,200 inch. 




Freeze plug (arrow) la hammered into the 
Intake manifold to block alr-tuel flow. 



mixture to the cylinders. Each set of 
passages will feed four cylinders, 
two on the left bank and two on the 
right bank. 

When you drive a freeze plug into 
the intake-manifold flange below 
the carburetor, you effectively block 
any airflow to four cylinders. The 
passages that are not blocked will 
feed fuel and air into four cylinders, 
two on each bank, allowing the 
engine to work as a V4, 

Maintaining that V configuration 
is critical because the engine must 
remain balanced. If you were to 
deactivate one whole bank of four 
cylinders, the vibration of the firing 
cycles would shake the car tremen- 
dously. 

Before deactivating cylinders, you 
must make sure that vacuum-oper- 
ated accessories, such as vacuum- 
assisted brake boosters and auto- 
matic-transmission modulators^ will 
remain tapped into a source of vacu- 
um, If all the vacuum accessories 
are located on the same intake-man- 
ifold plenum, the conversion will be 
much easier. If not, you'll have to 
decide which plenum to use and 
transfer the vacuum accessories to 
that one. This may require drilling 
the correct-sized opening and in- 
stalling fittings for the hoses. 

Two- and four-barrel oarbs 

If your car has a two-barrel carbu- 
retor* then you'll only need one plug 



to block the plenum. If you have a 
four-barrel carb, with a separate 
primary and secondary throat for 
each plenum, you'll need two plugs 
of different sizes. 

But other than that, there are no 
major differences between convert- 
ing an engine with a two- or four- 
barrel carburetor. 

Constant* volume system 

The system that our contributor, 
Jerry Heasley, installed is a slight 
variation from the basic system 
described above. 

in his conversion, the exhaust 
valves of the deactivated cylinders 
were left closed and different lifters 
were used on the intake valves* 
These lifters allow the intake valves 
to open .200 inch, 

As the piston in one bank moves 
up, it expels air into the intake man- 
ifold, At the same time, the piston in 
the other bank is moving down and 
is sucking air into the cylinder. This 
system, called Constant Volume 
Closed System (CVCS). reduces 
pumping losses because the deacti- 
vated cylinders are, in essence, help- 
ing each other move air back and 
forth across the banks, not in and 
out of the engine as in the previous 
system h 

This system also uses a freeze 
plug to block one of the intake-man- 
ifold plenums. 

Jerry Heasley's conversion took 
one afternoon to complete and the 
system worked quite well. Our road 
test revealed that mileage increased 
about 30 percent in city driving and 
16 percent on the highway. There 
was, however, a severe loss in power. 

Heasley found that his 1970 Olds- 
mobile with a 350-cu -in. engine had 
no reserve of power after the conver- 
sion, forcing him to plan his moves 
on the highway well in advance. 

We found that virtually everyone 




Barrel-shaped valve fits Into a machined 
hole on top of Intake-manifold planum. 



we've spoken to had the same prob- 
lem — no acceleration and therefore 
an inability to get themselves out of 
a tight spot. 

Keeping It simple 

The simplest system we found was 
developed by Charles Weissman of 
Valley Stream, N.Y. Charlie, who's 
been reading PM for more than 30 
years and has all the issues to prove 
it, came up with a barrel-shaped 
valve which he installed in a ma- 
chined hole in the intake manifold. 

This valve is operated by a cable 
running to the dashboard and sim- 
ply blocks the flow of air and fuel to 
the cylinders. No valves are deacti- 
vated and nothing is removed from 
the engine. 

Depending on whether one or two 
valves are installed in the intake 
manifold, Charlie's engine can be 
switched from a V8 to a Vfi to a V4. 
The nice thing is you can call up all 
eight cylinders when you need them 
simply by pulling a cable. 

We tested Charlie Weiasmans 
Chevy Caprice with a 350-cu.-in. 

r Ptess e ro vaoe t£1J 




Cable controls below the dish shut off two 
or tour cylinders of the 35 &-cu,dn, VB, 




□river activate* the barrel-shaped valve 
In the Intake manifold with the cable. 



DECEMBER I960 61 




Solar heat an 
a fish farm-al 

dramatic adc 



Plans preserve traditional lines while 
providing new sources of protein, 
energy and fun. 



by Gurney Williams III 
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FuRI^TURE 
USED FOR 
HEAT GtOHAGE 



B eneath the lines of a traditional New England 
house, the addition you see on these pages shel- 
ters some innovative lectures, 

An organ -pipe arrangement of 10 translucent 
cylinders collect? solar heal in a greenhouse and ac- 
commodates hundreds of catfish, African perch and 
niher edible fish. A Ian system moves air from the 
greenhouse, at 3000 cu< ft, per minute, into a tightly 
insulated basement where heat is stored in the walls* 
in a woodpile and in ihe flotsam and jetHam— an old 
piano, for instance— of a family of five, A triple- 
plate skylight in the master bedroom upstairs opens 
in summer to reteii-se heat and foster breezes, par- 
tially cooled by fish-tank water, through the greenery- 
shaded living room. 

The experimental addition, including greenhouse^ 
basement room, living mom and bedroom, adds 1000 
square feet of space to the house owned by John and 
Nancy Jack Todd* s*or them, the project also liter- 
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ADDITION 



gas-fihed furnace 

FOR BACKUP HEAT 



COOL AIR ENTERS 
HERE IN SUMMER 



PM frt Motph Brennan 
Ftf ph eft» FranN Feate* 



110-GAL. FISH 
FOR HE AT STORAGE 



In winter, Inn pv Its Nested air Into Styrofoam- insulated 
basement lor storage Jn walla, wood and other objecl*. 
kl flight heat ritn through registers, or It drawn Into 
blower system of git furnace with gat lurned off, 
In annum sr. fish -lank water drawn Off heel from outride 
hreez# b#iore 11 enters the house, 



FIRE-WOOD USED 
FOR HEAT STORAGE 



3E"-D1A, FAN 



WARM AiR COLLECTED BY GREENHOUSE 
CIRCULATES TO INSULATED BASEMENT 



MASONRY AND 
STONE HEAT BANK 



Architect Malcolm Walls laced a difficult assignment in raising 
energy efficiency of house. s#Hn a hill sloping down to the north, 
Hit solution included adding heevy insulation on the exposed 
north foundation well, and linking south edge of greenhouse 
underground where lempafaturea remain constant, Wells* plans 
preserve lines and shingled look of existing house. 



INSULATING 
EARTH BFRM 



TRIPLE-PANE SKYLIGHT 
VENTS WARM AIR IN SUMMER 




John Todd (left) feeds fish In greenhouse 
tanks whose lops, visible through sliding 
windows, add color 4o new living room (be- 
low), Ceiling fan helps distribute warm air 
In winter, provides a breeze in summer. 



Oddly enough, it didn't occur to 
the Todds to incorporate bioshelter 
principles into their own house 
when they first began facing the 
need for renovations two winters 
ago. It was shortly before Christmas 
w r hen problems began to multiply. 
The east porch needed repairs. Nan- 
cy's mother was due for a visit, and 
the Todds were concerned that some 
loose boards might trip her before 
she ever got in the house. Then the 
contractor they had called to fix the 
boards came down w r ith the flu, leav- 
ing what Nancy calls a "very tacky" 
porch unrepaired. 

The house itself was too small for 
the Todds and their three children. 
Nancy, a writer and editor, had to 
use the dining room for an office, “I 
don't think I ever turned in a manu- 



ally brings home some of the tenets 
of the New Alchemy Institute, an 11- 
year-old nonprofit organisation 
founded by the Todds and aquacul- 
ture expert William McLarney. 

Despite a name conjuring images 
of medieval wizards, the institute 
(Box 432, Woods Hole, Mass., 0253 4) 
doesn't aim for miracles or magic. 
One of the missions of a staff sprin- 
kled with young scientists— Todd 
himself holds a Ph.D in animal 
behavior— is to design scientifically 
sound "bioshelters, M solar-heated 
structures housing crops, fish and, 
sometimes, people. 

The most ambitious of the insti- 
tute's bio she Iters overlooks the sea 
on the green., rolling countryside of 
Canada's Prince Edward Island. 
The 6900- square- foot building com 



tains a three- bed room residence, 
family greenhouse, commercial 
greenhouse, lab, workshop and 30 
solar-collecting tanks where rain- 
bow trout and other fish abound. 
The Prince Edward Island Ark, de- 
signed by the institute and now 
ojvned and run by Canada, is a typi- 
cal New Alchemy conception: It 
models the Earth itself, supporting 
land crops and marine life w ith solar 
energy. 
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script that didn + t have sauce or 
squash on it r ,r she says. 

House was a S sleve s 

No one tripped on the porch dur- 
ing that Christmas season, but the 
! odds continued to tote up dissatis- 
factions. "We had bought a sieve," 
John says. "We had only about four 
inches of insulation in the attic, a 
modest amount in the walls and 
nothing in the basement. The base- 
ment just acted as a radiator, cool- 
ing the whole house/ 1 As the New 
England winter dragged on, the 
Todds became aware that fixing the 
porch alone wasn't going to satisfy 
them. 

When they began sketching more 
ambitious plans for the house, there 
were several other solar advocates 




and researchers to help them. 
Among them was Malcolm Wells, a 
Brewster, Mass., architect, writer, 
cartoonist— and one of the foremost 
designers of underground houses in 
the country. Wells drew the plans 
and* when we interviewed him* mod- 
estly attributed many of the ideas to 
the Todds and others. But one fea- 
ture of the final plan is vintage 
Wells: The south edge of the green- 
house cuts into the hiltoide, drop- 
ping the brick floor four feet under- 
ground, The earth at floor level 
stays at a constant 45° F. or so, below 
the frost line, even on days when 
exterior greenhouse glass ia colder 
than ice cubes. 

Wood to hold heat 

Another, more experimental, de- 
sign feature was suggested by Jo- 
seph Seale, a staff member at New 
Alchemy w r ho holds a degree in phys- 
ics from Harvard, Seale's sugges- 
tion: Use firewood in the basement 
to store heat, 

r 

"Joe figured out we could set up a 
partially dried wood -storage area, 
which would be about 60 percent as 
effective as a rock- storage system,” 
John says, "and would require one- 
eighth or one -twelfth the energy. 
Rock storage requires high horse- 
power to push air through the inter- 
stitial space." But, the Todds figure, 
air will How easily through half a 
cord or so of wood, stacked log- cab in 
style near a 8fi-ineh fan, driven by a 
Vfi-hp motor that draws heat from 
the greenhouse. 

More than that, the Todds calcu- 
late that just about anything stored 




Narrow stairwell canned! living room to 
new bedroom. In summer, air paaaee from 
floor to floor through door connecting bed- 
rooms and exits through i skylight. 



in the basement — from tools to toys 
to the old piano — has some heat- 
storage capacity. Wells’ plans were 
aimed at bottling Up heat in the 
basement by day and releasing it as 
needed by night. 

The Todds can tap the heat by 
opening registers. Or they can turn 
on the blower system in the existing 
heating plant: A break in the 
return- air duct allows the blower to 
suck air from the basement and 
push it through the house. For long 
stretches of sunless days and cold 
weather, the Todds dan turn the gas 
back on and reconnect the inter- 
rupted air duct. 

Complementing the basement- 
storage plan, it was John Todd's idea 
to install 10 8-foot-high, 110-gallon 
translucent tanks at the back of the 
greenhouse. 

Water has commonly been used in 
buildings to store solar heat“the 
rough idea was familiar to Roman 
architects designing public baths 
1900 years ago. But the tanks in the 
Todd house are more than a mere 
water wall 

For one thing, several of the tanks 
foster a crop of algae that would 
make a swimming pool owner turn 
pale. The deep green growth, John 
say Ri function? just the way black 
surfaces do in standard solar collec- 
tors, In addition, to storing heat, the 
tanks should also provide fresh 
fish — up to 800 pounds per year. 

Evaporative cooling 

The Todds proved to themselves 
last summer that the tanks provide 

m'uase urn .'c page i2?} 




Thick doors with Styrofoam core help ho id 
heat In basement In addition, 4-lnch-thlck 
Styrofoam plugs block off bABwnont win- 
dow! to bottle up energy from greenhouse. 
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I t was exactly 8:10 p.m. when the call came. 

Outside the Coast Guard air station at 
Corpus Christi, Tex. t a near- hurricane storm 
had blown up, worse than forecast. And the 
$20-million modern drill barge Ocean Express 
was in trouble. 

There were, according to an oil-company shore 
station that relayed the distress call, 50 men 
on board. This was the first error: There were 
only 35, 

And the barge was said to be 20 miles at sea, the 
second error. It was 40 miles offshore. 

At 8: 14, after punching alarms, sounding sirens 
and ordering two choppers on line, Lt. Cmdr. 



DRILL DERRICK--' 

(AT STERN OF BARGE) 



Escape capsule interior (rigftl) ii 
designed to keep crow members 
sale and snug until rescued, Sul 
when escape capsule No, 3 flipped 
dv*r in 3 5- It. wavai and 60-mph 
winds, hatches were eubmerged, 
(ai seen in Ihe photo above) and 
the weight of 13 men provided bal- 
last that kepi Ihe eapeula upaldt 
down. Si* men escaped, 13 died In 
Ihe Hooded cspsule- 



STAR BOARD 
ESCAPE CAPSULES 
NOS. 1 AND 3 
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HEL PAD AT BOW OF BARGE 



the Coast Guard does not have enough of these. 

The second job would be to find the barge. 

Toward 8:40, Lewis raised its captain by radio 
and found he was 53 miles northeast of Corpus and 
40 miles off the coast. The word at that time was 
that he would like men taken off “just in case” 
things got worse. 

So the H-52 choppered out to lift people off — if 
it could. There was not time for Lewis to worry 
about how he would snake his way around a forest 
of steel towers on the barge. Three stood 16 
stories tall. 

What happened that night in April 1976 wrote 
a new chapter in offshore rescue — a chapter so 

fPJfrffse rum ro pafle 123 ) 



BARGE (NORMALLY POSITIONED 
2G TO 40 FT ABOVE WAVES) 
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John Lewis and two men ran to board one of the 
copters, a single-engined H-52, 

It was a frightening night to fly, and H-52s 
actually aren't built to battle offshore storms. 
Nevertheless, at 8: 18, eight minutes after the call, 
Lewis and crew went up, bouncing, to buck a solid 
wall of wind off the Gulf, For one of the crew, 
it was his last mission. 

Almost at once the storm cut their 100-knot air- 
speed to a 50-knot crawl over the ground, draining 
their fuel. Their first job was to keep the H-52 fly- 
ing, H-52s are “marginal” in storms. If a pilot 
overtorques the single jet turhine engine, he‘s in 
trouble. A big H-3 was called for. Unfortunately, 
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Cable TV one of the fastest- 
growing industries in the 
entertainment field* Here's 
how cable companies decide 
what programming to offer. 

how and where they get 
programs and how they get 
the signals to your TV. 



by Neil ShapirO EUCTnowicseoiro* 



Memo ehennat's matn contole (shown-- Hqi 



Rok mooWofi vlgnalt to aaltUil! 



OUT-OF-TOWN RELAY 
Sionnl* relayed io head- 

L'ttd via microwave lower*. 



STUDIO ; LMr 
Sigi-.ila iAdlVlB uni 
ground phone line* 



Irom latelllta 



HEADEND 
Roctivti ^11 ilgn*lt 
And rebroadcaufi them 



heftdsmd, putirihem onto 
cabl# atruruj ,>ion-g A 
Nlephone poles. 
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Enhanced iignoli 1#eve deadend and are received by enl«nna« a lop 
don center* (Hgfrlf. From reception center, tignah go, on e»ble, lo y 












TV, you. are familiar 
■ with "the box/' It plugs into your television 
and takes the place of the VHF and UHi 
channel-selector switches. It has 37 channel- 



have signed tip with (and often there is only 
one carrier in a community). The cable- 
carrier company decides what prn- 
grammmg it will buy and, therefore, 



selecting buttons I hat allow you to receive all qf 
your local chan neb and a few dozen other chan- 
nels* tuo all with crystal-clear recepjioft. 
These other channels may offer movies, news* 
local events, classified listings, out-of-town 
stations, religious news* sports* classic filips, 
shopping hints and ru^re. Exactly what you see 
depends on whicdi' cable -carrier company you 

/ 



what you receive on your box. 

There's a lot of action on your screen if you 
/ subscribe to cable TV, hut there's even more 
action going on at the other end of the cable. 
Cable -TV signals fly through space K travel 
underground, are relayed by microwave and 
even come in on the public airwaves - hut the 
only way they'll get to your TV is by a cable 
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OUT-OF-TOWN UPLINK 
delays aigniaS* via 
communicalion.s sate l lire. 



CABLE 

Cirriii nil lignalt 
along telephone palps 
lo home TV. 



the box (fpght| is a la miliar sight ID cable- 
TV vleweri, it is a conlroi console that 
conned a to yoyr TV and rep-laces Ihe TV’s 
channel -selector switches, Up Id 37 
buttons control Ihe select ion of every- 

thing from Focal nations io moviii. iporls 
and even shopping hinls. 
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(usually strung alongside telephone 
lines) that is controlled by your local 
cable-carrier Company. You have to 
subscribe and pay the price to get 
connected- 

Seventeen million people are in- 
habitants of what Ed Horowitz of 
Home Box Office terms “the cable 
universe. 1 ' His figure is based on 
2000 cable-carrier companies that 
reach into 10 million homes- 

It is the cable-carrier companies 
that decide what will be watched in 
their portion of the cable universe, 
Their decisions on what program- 
ming to provide are based not only 
on the hundreds of programs offered 
them for re broadcast (from such 
operations as Home Box Office and 
Ted Turner^ WTBS and Cable Neb- 
work News),, but also on the re- 
sponse of their audiences. 

We visited one cable-carrier com- 
pany, Cabtevision Inc. of Woodbury, 
Long Island, N.Y. Its operation is 
representative of some of the most 
state-of-the-art methods in the in- 
dustry, As you readt keep in mind 
that other carriers may get their act 
together in different ways, 

Cablevision T as of four months 
back, reached more than 112 >000 
homes on Long Island. In the areas 
they serve, that is a market penetra- 
tion of about -40 percent. You can 
drive the streets of Woodbury and 
look up at row after row of detapi- 
dated TV antennas hanging broken 
and limp from rusted chim- 
ney mounts, forgotten by 
those who live in the cable 
universe. 

Each box T on every TV, is 
connected by the cable which 
runs on telephone lines from 
a “reception station,” Cable- 
vision requires six wide- 

Di*h antennas atop Csblevislon's 
headen d each transmit to sepa^ri? 
recaption canters. Taller, vertical 
antennae are used to receive mi- 
crowave relays of sign ala from out- 
of-town broadcaster^, 



spread stations for their coverage. 

Each reception station is in con- 
stant communication with the 
“headend." It is at the headend that 
the technological magic and mys- 
tique of cable TV are most appar- 
ent. 

Catching the light fantastic 

Situated high atop Nassau Coun- 
ty Medical Center, Cablevision 1 * 
head end looks like the ground-con- 
trol station for every fleet of flying 
saucers ever dreamed. 

Tali microwave towers pick up sig- 
nals- relayed to the headend by 
microwave networks all along the 
East Coast Huge, hemispherical 
dish antennas stand like fixed, un- 
moving eyes atop insectile perches. 

All of these antennas sprout from 
a small, silvery trailer on the 
expanse of the hospital roof, near 
the gigantic vents of the building's 
asreonditionmg system. 

Many stories below, tucked away 
in the corner of a parking lot, is the 
‘"downlink/" another large, dish- 
s hoped antenna that points to a sat- 
ellite hanging far above in outer • 
space. The signals that it snatches 



from RCA’s Satcom 1 satellite are 
sent by wire up the side of the hos- 
pital to the headend station. 

TV antennas, much like ones for 
sale in any electronics store, are hid- 
den from view on a lower partial 
roof. These seise the more mundane* 
if no less entertaining, local signals 
from the air. 

Other signals^ sent by telephone 
connections, come from the Cablevi- 
sion studios. They, too t are destined 
for the headend. 

Within the headend, there is one 
tiny aisle, formed by racks of multi- 
mill s on-do liar electronics on either 
side. These electronic receivers, en- 
chancers and processors are the soul 
of the headend. 

Signals, whether snatched from 
outer space or received from a few 
miles away, are changed to different 
frequencies. Then all the different 
frequencies are combined into one 

main broadcast. Fi- 
nally, after the col- 
ors have been en- 
hanced and sound 
reconditioned — 
whatever it takes to 
get a quality sig- 
nal— the dish an- 
tennas atop the 
headend will re- 
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Section at the East Coast microwave relay network shows signal Fouling from tower to 
tower. Before satellites, networks such ■« this were the only way to relay signals. 



available movie people. This makes 



transmit this new, im proved, com- 
bined signal to Cablevision's recep- 
tion stations. 

Each dish anterma is pointed at a 
mate— another dish far off and lost 
on the horizon. Each receiving dish 
sits atop a reception station. From 
each reception station, the signal 
travels via cable to each and every 
home signed up to receive it. 

But the signals don't arrive at the 
headend randomly. Nor does the 
headend re broadcast anywhere 
near all it is capable of receiving. 
Each signal is one channel on the 
box — one button out of Cable vi- 
sion's selection of 37, 

Movie madness 

The biggest button on the cable 
box, the button that sells all the oth- 
ers, is the movie button. Home Box 
Office. Showtime and other movie 
''networks" are in constant competi- 
tion to sell channel space on a 
given cable -TV carrier's sched- 
ule. 

The cable-TV carrier wants 
to offer the movie channel he 
believes will bring in the most 
subscribers. This, after all, is 
showbiz— and showbiz means 
big bucks. In many localities 
competing carrier companies 
have been franchised by all the 




it difficult, or impossible, for anoth- 
er carrier to start operations, (With- 
out movies, who would subscribe?) 

The movie button that Cable vi- 
sion offers its viewers is HBO— 
Home Box Office. HBO is carried by 
over 1700 cable-TV carriers and is 
seen by viewers in more than 4 mil- 
lion homes. 

Recent movies are the mainstay of 
HBO, although they also offer spe- 
cials featuring comedy s sports and 
news T All are shown without com- 
mercial interruption. 

We took a look at HBO's main con- 
trol center and studio in downtown 
Manhattan, From there, the nation- 
wide entertainment network is pro- 
grammed, produced and broadcast. 

The studio facilities are much like 
those at any large TV station* at 
least the part concerned with film- 
ing Jive events. But the amount of 
videotape machinery is mind -stag- 
gering. 

Soundtracks of various movies be- 
ing edited, previewed or just looked 
at wash over each other in a confus- 
ing medley of interfering sounds. 
Curses, love calls* screams and whis- 
pers fill an immense room lit by the 
flickering glow of dozens of TV mon- 
itors. 

In contrast, the control room is a 
quiet, orderly array of switches and 
dials along a vast console watched 
over by the blank eyes of small mon- 
itor screens. Entering the HBO 
main control room is very similar to 
entering NASA's mission control 
center. There is the same aura of 
cool, competent engineering and 
computerized efficiency. 

Two movie videotapes are run 
simultaneously— one for broadcast 
and another identical one as a back- 



up. The two tapes are in such close 
ay nchronization that if the main one 
s hou Ld m a 1 fu action, tec hn id a na 
could switch to the backup so quick- 
ly that not one word would be lost, 
not one scene spoiled. 

But the computer knows all. The 
computer knows when to cue the 
tape, when to dissolve to an inter- 
mission between movies — in fact, 
many of the humans are simply 
themselves backup systems, even 
though all are highly skilled people 
dedicated to making every night a 
night at the movies for their audi- 
ence of four million. 

Yet, no technology yet invented 
can turn a movie bomb into a smash 
hit. 

Ed Horowitz of HBO explained 
that movie producers often come 
knocking at the HBO door in hopes 
of selling an unheralded product. 
But then again, Ed added, 14 If a guy 

i fPfriasg turn flopaffg 

Character generators In a studio can place 
just about any messag* onto a screen tor 
later transmission to home* on the cabhe. 
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New machines for the 

Less weight and noise and more performance and economy are features of 




T Dp tied of Kawasski high- performance lino. LTD hm a new liquid -coo led 
«ngine with iwm- sparkplug CD ignlllon and s*IHadjuilJng disc brakes. 



tighter wfiighia of now John Deere machines improve 
performance and economy, Sportllre lolal i 384 pounds. 

Mjmjpraji, i!Liu!iuBHriuP aBT-npcisi.rw np^ 
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S now mobile manufacturers are 
predicting rJ good winter (and 
hoping for anow), But their new 
machines, indicate they expect 
fewer sales to first-time drivers 
and more to experienced snow- 
goer* who know what they want in 
a sled, The latest snowm os incor- 
porate improvements and refine- 
ments that make the sport more 
comfortable, safer and more fun 
—yet were unheard of in 
many cases just a couple years 
ago. 

Power, speed and noise are 
no longer big deala. Most 
top-end machines today 
can go fast enough 



to scare an average rider, and away 
from the racetracks the extra 
power goes unused, AH standard 
new engines have been quieted 
down below legal 
decibel levels, and 
the public has 
learned that snow- 
mobiles provide 
y an enjoyable 

sport that/s 
here to stay. 
Mo manufac- 
turers include 



top speed in their specifications 
anymore, and few mention horse- 
power, though it could be a useful 
aid in comparing machines. En- 
gine displacement is given, how- 
ever, and the purchaser can use 
it as one way to guess peak per- 
formance. 

The best snowmobiles for the 
winter of 1980-81 are likely 
to have shock absorbers 
to smooth the ride, 
and increased vertical 
travel in the suspension. 
Adjustments 
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Atop x peak above Created Butt? In 
the Colombo Rockies. nd#ra of now 
Ski- Doc Blizzard*— 5500, 9500 PIub 
and a 7500 Plus— pause to survey |he 
scene. Blizzards a rtf lh* Iftftdari 40 Hi* 
9<?mbirdler lina qf 12 models tor ’it 










Now oil (rom Pol aria, Ihp Cutl?9» SS intf 
Cullsai both Pid ve the r pw dirvCl-finve 
Bystem for qoifrL dlfCit'Hl cpQi Miion. 



Aerodynamic design modifies Bhlzard 
model? used for c rats -country racing 
pelt), SnaPro (right) by Skl-Poq loam. 



Arctic Cat Pantora with fan-c Doled 50D-cc 
engine has full fmtrumentillon plus 
oplional fiiindfebiir warnefi, pleclric star!. 

Backed by aver 5-o.opp tail and racing 
miles, ¥amaha'a S(5-hp SR-V offers added 
tuning purls for cross -country racers. 



Improved front Lind rear s-hotk -absorbed Su s-pfn s i On are leal urea of Skr-Doo SSOBMX, [alest 
addition to the line. Individual adjustment can lie made to each ol the shocks. 



snowdrifts 



the sleds this winter, by Bill McKeown OtJ^OOPS EDITOR 



likely to be available to adapt the 
sled for rider weight, snow con- 
ditions and type of trails Disc 
brakes offer more control, and 
slide rails to support the track are 
becoming standard. Liquid cooling 
is a feature of a number of new 
models, as is oil injection that 
mixes metered amounts into the 
gas so that standard, two-cycle 

■ gas -oil p re mix 

isn't necessary. 
Electric starting 
is offered for 
some models, 
and heated 
handlebars 
below extra- 



high windshields are additional 
options. Some sleds now come with 
a trailer hitch, end many use CD 
electronic ignition. Direct drive, 
rather than chain drive* to the 
track is another innovation, 

I he well-equipped machine 
should have full instrumentation 
this year, a worthwhile trend, with 
speedometer, odometer, tach- 
ometer and fuel and temperature 
gauges giving drivers better meas- 
urement of performance and 
engine condition. Fuel consump- 
tion can be monitored, and should 
be improved for the many models 
that have been shaved down in 
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4 silver jewelry gifts 

to make in your shop 

p . 



You can make sterling -silver 
jewelry at home to rival 
that found in fine stores— 
at a fraction of the cost. 



by Clare Conley 

PM how-to pholOE by ihe ayiftoi- 

S ilver has a rich luster, even 
when it's not highly polished, 
Yet it can take a mirrorlike polish 
which is fairly easy to maintain. For 
these reasons, silver is one of the 
two most popular metals used in 
quality jewelry. 

With careful attention to detail* 
you can make fine silver jewelry, 
such as the four projects shown 
here, for much less than the pur- 
chase price of similar-quality items. 
The projects are perfect for Christ- 
mas, Valentine's Day and other gift- 
giving occasions. 

The sterling silver used is in two 
forms' wire and sheet, (Sterling, as 



opposed to pure "fine 1 " silver, con- 
tains a small amount of copper to 
make it harder and more durable,) If 
the metal sizes specified for these 
projects aren’t available* you can 
use larger-sized metal. For best 
results, don't use smaller sizes. 

Incidentally, copper has similar 
working characteristics to those of 
silver. You might practice by first 
making a project in copper to devel- 
op your skills and technique* 

The melting temperature of ster- 
ling silver is 1640° F, This is impor- 
tant to bear in mind because certain 
solders for silver also melt near this- 
point. In these projects* only medi- 
um solder, which melts at 1390* F,, is 
used, ^'Medium'' refers to the degree 
of difficulty with which solder 
melts. 

Other grades of solder are needed 
in intricate jewelry having multiple 
joints. For example, when a silver- 
smith makes a second joint next to a 
completed one, he uses a solder hav- 



ing a lower melting point, ao the sol- 
der on the first joint won't melt. 

Keep in mind when soldering that 
two pieces of silver to he joined must 
be touching each other. 

Solder doesn't have the capacity 
to jump across even a small gap. For 
best results, do your soldering on a 
charcoal block or a flat sheet of 
asbestos, 

Flux is a chemical that cleans the 
metal so the solder flows smoothly 
into the joint. You can purchase it t 
or make your own by mixing equal 
parts of borax and boric acid with 
water into a thick paste. 

Faint flux on areas to be soldered 
and heat it until it forms a glasslike 
surface. Flux holds all parts in place 
while you position the solder. 

Solder comes in sheets, wire and 
small precut pieces. It doesn't mat- 
ter which type you use as long as it is 
the minimum amount required to 
produce a secure joint. Solder 
squares clipped from a sheet and 



Heart ring 



PM e-cnor DhtfoE Steve Fay 




1 With round nose pliers, bend & %4ru 
half-heart In sliver wire. 




2 Secure the excess wire In m wooden jew- 
eler's hand vise, or a vise that has leeiher- 
padded jawa. Cut off the half-heart shape 
with a jeweler's earn 




3 Bend and cut a second hall-heart; then 
file the ends of both half- hearts flat. 





4 Position both halves on a solder Inq 5 Meat the silver enough to both dry out 

block; then apply flux to the two |olnts. the flux and melt It to a glassllke stale. 
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fi Clip tiny squares ol silver solder from 
sheet solder, or use a wire solder. 
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j Swirling ^scrol|», Cir- 
cles And ■:□ 1 1 v l* r bund 1 * 
i ire i^ned in this 
da nil design 



Silver nrg tan l^nSd a 
stone soch ai this itkiI- 
achil^. or dnflMjf an 
u rn.j FfcU ;il I com 



L ,if. y filigree, made by 
1 wnl my *itt on nails, 
gives thu era as a deli 
cate look 



heatl rings . i m: 
I he cdileil to make ol 
i be lour silver projects 
shown oh tins 
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7 Position two small pieces of solder on 
the Joints of ih* heart. Then haal the silver 
evenly until the Bolder places turn to liquid 
arid flow Into the seams. 




B Shape ring shs n k (the pan that s l Lpa on 
a finger) around a mandrel at a point two 
sizes smaller than the final size. 




10 with a small round file, notch the 
•hank guide grooves to accept the heart. 




41 The spring (return) of the shank wire 
will often hold the heart In place as you flux 
and solder the pieces with even heat. 




13 Pound the ring's shank on a flat aur* 
face to remove any visible uneven nesa. 




1 4 Remove any Imperfections found on 
the ring with a fine half-round Ilia; then 
clean it as suggested In the left. 



used in these projects were .034 to 
p040 in. square. 

Making a good joint 

To make a good silver joint, posi- 
tion the tiny square of solder so it 
touches both pieces of silver to be 
connected^ Next, set the torch to a 
flame no hotter than necessary. For 
these projects, the blue point should 
project only % to Vz in. 

Move the torch over the silver so 



Scroll erast 




1 Pound .1 20-in. -square silver wire on a 
hard, Hal surface to remove bends.' kinks. 
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the parts are heated equally to a 
temperature at which the solder 
melts. Solder will run to the heat. 

If the solder collects on one side of 
the joint and refuses to jump across 
and connect the other silver part, 
this part didn't get hot enough to 
melt the solder. You can often cor- 
rect this by refluxing and (usually 
without adding more solder) simul- 
taneously bringing the two silver 
pieces to solder- melting heat. 




2 Cut three pieces (see Fig, 13 on the next 
page) and file ends so parts bun tightly 
together. Apply flux, melt It; then use twee- 
zers to place solder bits. 




9 Cut the shank, leaving a pace lor the 
heart. Saw guide grooves In the shank end* 
where the head will be positioned. 




1 2 Place the ring on a mandrel and round 
It by tapping with a leather hammer. 




IS Polish the ring first on a trlpoli birtf 
and finally on a Jeweler’a-rouge bull. 



Note: Never put a flame directly 
on solder. This will cause the solder 
to form balls instead of flow. The 
heat of the silver— not the flame — 
should melt the solder. 

Tools common to many shops are 
perfectly useful iri silversmithing. 
(See sources at the end of the story.) 
Just remember that the less a tool 
marks the silver, the less polishing 
you 11 have to do later. 

YouTl need w r ire clippers, sheet- 




3 While tha silver is heated /the aotater bits 
will melt and flow Into the Joints. 




4 Avoid using too much solder as It fills In 
the corners. File oH any excess. 




7 Polish the crow on a wheel with trlpoll 
then jeweler's rouge, taking care noi to 
round the edges. Substitute polisher Is a 
leather-covered wood scrap. 




1 0 Eight S- scrolls and two C-scrolls are 
carefully placed In contact with cross, 
fluxed and soldered. To protect completed 
joints while heating remaining joints,, npply 
paste mix of jeweler's rouge, water, 

mete) shears, roundnose (needle- 
nose) pliers, a jeweler's saw frame 
with No, 2 blades, tapered steel man- 
drels (metal rods around which 
rings are shaped), a propane torch 
with fine-point flame nozzle, twee* 
zers, small watercolor-type brush 
for flux, leather hammer, several 
smaJ] flies (flat and round), lever- 
jaw pliers and an electric motor with 
tapered spindle for two buffs: one for 
tripoli polish and one for jeweler's 
rouge, A wood mandrel that fits on 
the tapered motor spindle and ac- 
cepts conical shells (used to grind 
the inside of rings) is helpful. 

You can substitute hardwood 
mandrels turned on a shop lathe for 
steel ones. In place of a leather ham^ 
mer, you can use a light metal ham- 
mer with leather contact-cemented 
onto its face. The shank of a ring T the 
part that slips on your finger, can he 

I ;. p, Sr?sfi liJtr i'l page f 32 j 




5 To smooth cross, rub It In a circular 
motion on 400-grH pa per on a flat surface. 




B To make uniform S-scrolls* wrap wire in 
figure eight around two nails of unequal 
diameter, such as 8-qa. and 4-ga. nails. 
First cut off heads and polish shanks. 




II After cleaning the piece In Spa rex 
solid Ion, solder a suspension ring perpen- 
dicular to the cross. Make the ring by wrap- 
ping wire around s nail Hold the ring with 
self-dosing tweezers; lock the cross In 
cushioned I over-law pliers. 




1 3 Do e final polishing with a stick faced 
on both sides with leather. Use one side for 
trlpoll, the other for jeweler's rouge. Wash 
the cross In soapy water 




4 Uee dividers to check that all the arms 
are equal File the ends If necessary. 




9 Cut tha scrolls apart, making sure the 
cute are aligned. Place scrolls individually 
on nails to make final dosing bend wtih 
needle nose pliers, ff needed, tap flat before 
positioning scroll next to the cross. 




12 Polish the cross on the buffing wheal 
without rounding away Its square edges. 
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IC-in- toy soldier for mar- 
tel or centerpiece* 

Loll ip op -tree center- 
piece of Sty reloam disci 
is *UfB to attract kid>. 



* O on key-an d -rider orna - 

*' bright detail* 

'« switch- 



of round stock 
yiupQ together make the 




Recklng-horae ean- 
dleholders with folk art 
decoration jdd sparkle 
to a lestivs buffet aelting. 

Three-dimensional 
tree and angel cirna- 
me-nti ore cut In several 
parts and joined by In- 
terlocking slots, 

Copper lubes on an- 
gel wall hanging are 
strip? of iB-ga- sheet 
shaped around pane I la 
and other cylinder!. 

High-wheel bike* of 
wood drapery rings add 
a touch of whimsy to 
your Christmas tree, 

Wlapi of aluminum 
screen, shaped and 
aprsy -painted, become 
doves that seem lo floal 
on the tree. 






T his year we've dressed up the 
holidays with 14 novel Christ- 
mas decorations. They range in 
spirit from our lot I i pop-tree cen- 
terpiece — a real kid-pleaser — 
to the dramatic copper angel 
wall hanging (which isn't as hard 
to create as it looks). 

Some of the decorations — the 
toy soldier, lollipop tree T doves. 
Santa mantel ornament and 
candle cubes — require only min- 
imal construction time. Your 
youngsters can lend a helping 
hand in making these. Theothers 
will require several work periods. 

Before you begin making a 
decoration, it helps to round up 
all the needed materials so you 
can work without interruption. 
Sources for materials that may 
not be readily available are in- 
cluded in the how-to directions. 

Do take the time to finish the 
decorations properly, as sug- 
gested below, so you will be 
pleased with vour results. A first- 



fropaeia nti* WHifflruthtifi Nna S and 12, 

OaMid KwH; No 2, C J Caslelbarry; Ngi 3 and U. Gr >• 
fiflf&frJ 1 ; N oa + I ar-rt g Slar. D-j^aj, Nba. Ii, 6 and 13. 
C J. Clftieibrtry 4/id RoMf-0 Cap&b&41rj hid 7. Oolhj 
E isrnan Nat ID and 1 1. S* II. PM phgtM; Mirry 

hii-t^Rn. IMhnifial art Carl CWjroes*. aryi-r^: Gabn- 
Narrigk 




A niflrry touch in in 
unexpected spot, thii 
moilit doo rato-p bean 
a candy-cane offering 
to odd to your holiday 
doc cr filing. 

Our Santa li a eym- 
matrkxal aieamblage of 
wood diac* glued to- 
Anther and painted. 



1 THeit ca ndla cube* 
are excellent tor dia- 
playing favorite Chriat- 
jTiaa card*, 
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I StaKnad-glaaa 
ornamonla add axlra 
sparkle to Christmas 
Star la 13 triangle* of 
g I a« a . Three gleet color* 
are in the belli. 






With this setup, you 
can keep your bills, 

correspondence, hobby 

materials, whatever, all 
m one convenient place. 



T* 118 functional work center helps 

■ you or^ani^e the many facets of 
f aotiv * Jif e- It provides a place to 
Store important papers and office 
supplies * n OT i^ compact area The 
center has a wide work surface] plus 
niches of various sizes to accommo- 
date home office equipment, hobby 



materials and various other items. 

i-ong shelves hold oversize objects 
find com partmentec! shelves provide 
upright storage of notebooks, small 
brochures or books while adjustable 

u m ea V ve stora «* flexibility. Two 
shallow drawers and a deeper draw- 
er complete the variety of storage 












spots, A cork-qqvered surface keeps 
invitations and reminders in sight. 
The work center shown fits into a 
7x7-ft. wall area. However, you can 
adjust dimensions to suit your 
space. The center is built of interior 
grade A-D plywood. It's finished 
with bright semigloss latex paint. 



The counter is covered with low- 
maintenance plastic laminate. 

Begin work by cutting and install- 
ing wall cleats (AA, BB, CC — see 
drawing) and the drawer-case spac- 
er (DO). The cleats support the 

Ova Annans Su*w 
PM Lire Tumau 



counter. Attach them with screws to 
the wall studs; if between studs, use 
toggle bolts. 

Next, cut all drawer^case mem- 
bers (N through Q) and assemble 
with glue and Gd finishing nails, 
checking for square. Cut parts for all 

(Pt$as& turn ra page 1$2) 
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23tips 

for squeezing the most 
out of shop clamps 



by Ralph S, Wilkes 



C lamps, those indefatigable 
spare finders and arms of the 
workshop, have three primary uses. 
The one most of us think of first is 
holding glued -up pieces of wood 
together — although they are also 
used for bonding a variety of 
materials. Secondly, shop clamps 
are used for holding workpieces in 
positions that make them easier to 
work with, as when welding or sol- 
dering metals or planing boards. 
Clamps are also used in conjunction 
with power tools., They are invalu- 
able for tasks like holding down 
work on a drill press and for secur- 
ing a fence for a router or a saw* 
Clamps come in a multitude of 
skes and styles. Many are designed 
for a specific task. Multipurpose 
clamps are extremely versatile, A 
well -equipped shop should have a 
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healthy collection of C-damps (sis to 
12) in assorted shapes and sizes; at 
least one pair of bar or pipe clamps 
(preferably two); and several sizes of 
spring clamps- Add to this collection 
as the need arises. 

Sooner qr later you'll come across 
a job where no clamp will work. 
Solve the problem by combining var- 
ious clamps or by devising your own. 
The hints described in the photo cap- 
lions should help stimulate your 
imagination. m 

source list — clamps 

C*. i?7 V-s m Fflfin Rd. g PfliBfbgfwgfr N R 

DUft 

ConsUml'PE), 2050 EflHteh«tf*r fid , flrora, N V. ICMil 
teaman Wood S*™** qa„ 173E. w*« Corfcand O , *$rn 
wn. III. SOt 01. 

L*tchlyng Inc., 7B1 B«te Dr.. No. 17, Gfewknd, Ofm 
44143 . 

WwdfJHift Si4»p*y CrtSS. , 31 3 Mantel* Ay* , WoburfH Miift 
01B8&. 




1 Use C-demps to bold; fence for shaping 
on the drill pieas, or for many othor job* 
where accuracy or rigidity la important. 



PM 







SS To protect work from C-clamp'a pads, 
place wood block (here, a V-biock) between 
the swivel end ol clamp screw and work. 



5 Modem-day hand screw, or Jorgensen 
clamp, Is more flexible than It* predeces- 
sors; jaws can be angled to suit the job. 



fl Use a bench hold-down to secure work 
that requires planing, carving or routing. 
The clamp can be removed quickly. 



1 1 When using spring clamp to repair bro- 
ken chair spindle, insert V-blocka between 
laws and work to spread pressure. 



3 Us* waxed paper with three-way edge 
clamps to prevent accidental gluing of pro- 
tective wood block to the veneer edging. 



6 Clamp table, found primarily in small 
commercial shops, lets boards lie flat, with 
even pressure at all of the clamp points. 



9 In a pinch, use handy household Items, 
such oa spring-type clothespins and paper 
clamps, for lightweight clamping duties, 



10 Commercial spring clamps coma In 
many styles. Model at left has pivoting Jaws 
for Irregular shapes, opens 3'yfc In. wide. 



1 3 You can adapt Black & Decker' s Workmate table for use ■■ a framing clamp by uttlLxIrtg 
plywood arm extensions, at shown here. The table's jaws keep pressure on the work. 
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4 For complex glue-ups, such as this res- 
toration of a claw foot, save scraps after 
sewing and clamp them against the work. 



7 Make any length clamp with plpe-clamp 
fixtures. Have at least two sets of pipe 
lengths for needs Use black pipe only. 






13 ft clamp-type bench used In conjunc- 
tion with a bar or pipe clamp Is useful tor 
plying up or repairing large workpiece*. 



1 4 Even loose leg on three-legged stand is 
no problem: Clamp leg In table jaws and 
squeeze poet down using twisted rope. 





-V 4 

h 



1 7 Make this clamp for holding wood while 
planing. Provide opposite bevels on angled 
edges to keep wedges flat on the bench. 



1 € A lathe can be uud In a similar manner. 
This Is especially handy when gluing stock 
to scrap tor a faceplate turning block. 




30 Make a lest costly web clamp from rope 
and twist light with a stick, tourniquet fash- 
ion, It's handy for clamping chair legs. 



1 9 Use screwdriver or wrench to tighten 
rugged Pony web clamp. SelMocklng cam 
holds light, yat permits quick release. 




33 Another way to clamp picture frames Is to use this Inexpensive clamp made of web- 
bing and flexible plastic corners. This model can even fit very large-size frames. 
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15 Enlist drill press as press-type clamp. 
Use scrap wood over piece ot sponge rub- 
bar to maintain pressure on work below. 




1 3 Odd |oba often need a shop-made 
damp. Get clamping action with this Jig by 
pushing in long wedge with your hand. 




31 Use this corner clamp, which la also an 
adjustable miterbox, for cutting and clamp- 
ing frames or odd-angled Joints. 




33 Use office-size rubber bands, or cut 
larger ones from Inner tubes, for mending 
crockery and other miscellaneous tasks. 





NEW NOW 

lor home and shop 





A The 9999 units ol this limited -edition CoN 
fee-time colfeemaker are handcrafted in black 
with the owner's name in gold. Each unit has 
an 3 -cup capacity and a quiet brewing system 
designed to make very hot coffee, A Stop 'N 
Serve feature (in circle) stops toe brewing cy- 
cle up to 20 seconds white you serve a cup or 
two, A digital clock programs automatic brew- 
ing up to 24 hours in advance. There is also a 
Special brewing cycle for making only one to 
three cups of fully brewed coffee. Coffee-Time 
limited edition is $200, from Robert Krups. 
North America, Allendale Industrial Park, 7 
Pead Ct. P Allendale. NJ. 07401. 



B You can wrap M-D duct insulation around 
both warm- and coid-air ducts in the attic and 
basement to improve heating and cooling effi- 
ciency, thereby reducing utility bills throughout 
the year. The duct insulation has an inner layer 
of Vs'in., closed-colt Insulating foam covered 
by a protective outer layer of thick, heal-reflec- 
tive aluminum toil. Thus combination stops air 
leaks and insulates ducts from temperature ex- 
tremes. The insulation is self-adhesive and 
easi ly cut with household scissors. It comes In 
12’in. ^ 15-fl. rolls ($11) from Macklanburg- 
Duncan Co., Bo* 251*8, Oklahoma City, Okla. 
73125 



D This simple yet clever clamp enables in- 
stallers of ncmmetallic sheathed cable to satis- 
fy the strain- relief requirements of the National 
Electrical Code. Merely snap toe clamp into 
place rti any cable-entry knockoui ol a Bell 
nonmeiaINc electrical box. U se the clamp's first 
groove in a Vi-in. knockout, the second groove 
in a *fa-in. knockout. Push (he cable through the 
clamp and it is automatically locked into place. 
II the- cable entrance is ever changed, you can 
reuse the damp- Cabte-Lok clamps; are listed 
by Underwriters Laboratories Inc. A card of 10 
clamps is priced at $1.60. They're- made by 
Bell Electrical Products, Square D. Co., 2600 
West 50th St., Chicago. III. 60632. 



C This vapor- compression water healer may 
reduce the cost of heatrng water up to 60 per- 
cent. according to Us maker. SknHar to an air- 
conditioner, the water heater extracts heat 
from the environment. The unit then translers 
this heat to the hol-water tank. The Heat Re- 
Cycler is a self-contained, add-on appEience 
that connects quickly to an existing electric hol- 
water system by hoses , it plugs into a 1 1 5-v. 
ouilei. The maker is conducting a lax-credift 
campaign, which, if passed,, would enlrtto 
users to a tax credit of up to 40 percent lor the 
$600 unit. Heat Re-Cycler is manufatctured by 
Fedders Corp fci Edison, N.J. 0881 7. 
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PM HEIRLOOM PROJECT 

Make P/yi’s 
presentation 




Clmy, French- 

fitted Cflt9 I* 

m Qrttl protect 
ter PM araffm— i 
Dllptiy HCttDM 
■r* mm4m wllh foam. 
Th# lid (upp*r photo) 
ftatum a monagrtm 
with chock trod 
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Skilled casemakers would 
be proud to say they built 
this box. You will be. too. 



by David Warren 



uiiding a French-fitted pistol presentation case was 
work Once assigned to a master casemaker who, after 
constructing the wood bo*, spent many hours carefully 
cutting, shaping and covering compartments for its interior. 
On these pages we show you how you can build an elegant 
preseniallon case and “French-fit" the interior speedily, 
using today s technology. 

for the project shown,, we assembled a commercial, 
antique reproduction of a Kentucky mountain pistol (See 
materials list lor this kit and all other materials sources j 
Our presentation case was steed for this piece 
You may need to change dimensions to 
suit your pistol, or whatever you plan 
to display. 

Rather than spend- 
ing many hours 
measuring 
draw- 



ing, cutting and shaving lo gain an 
accurate, snug fil for the firearm, we 
chose to go the fast and easy route, 
using Great Stuff Insta-Foam, a new 
product available al building supply 
and hardware stares. Actually manufactured as an insu- 
lating material tho product is ideally suited for the do-it- 
yourselfer who wants to provide a oerfect fit for something 
like our antique pastel reproduction. 

To build the wood case, we used arrow-1 h e dovetailing, 
which was popular In the iflth century for its beauty and 

strength. Since strength isn't Important 
in a presentation case, the dovetails 
were actually used for their beauty. 

Building the box 

Slarl construction by ripping the 
srdepieces For the box shown. Coco 
Bote was u$ed. This is a hard, stable 
Central American wood with exotic 
color and graining that takes stain 
beautifully Next, plane the sides 
to width. 

Though the strongest dove- 
tail joint has toils and pins of 
equal width, remember that the 
emphasis here is on beauty. 
Thus, the tails are 1 Vr times 
the width of the pins. This 
gives small, arrow-like 
wedges that assure attrac- 
tive corners. 

To lay Out the pins, 
set your marking gauge 

%» in. more than 
the thickness of 
your boards. 
Then scribe a 
lino around 
e ends 
Off the 
front 






Whtn cuffing dovetail pin*, use a fine dovetail saw. Then clean 
oui cuts with a sharp chisel. Use the cut pins to mark for tells. 




i 

To form cavities tor the gun end accessories, sat up as described 
in levt and tape item* into position. Tape should cover them 
completely. Then cover tape with a piece of *he#i plastic. 








Apply epoxy glue In rabbet end proceed to fill about 60 percent 
of the box with foam. Install bottom ol the box and add a weight. 




When Inlaying Is complete, isy out the concentric diamonds as 
■hown. Use a ahirp knife and straightedge to score lines. Form 
bead between lines with shop-made l oo I (sea text) or inlay ebony 
veneer. Use a V-shaped veinlng tool to cut checkering, 

and back boards. After assembly, the pm and tail profusions— 
Wh in— can be either sanded or planed flush to produce neaf* 
looking pints. 



Cut monogram out of veneer and use letters to mark outline on 
box cover, Rout a recess for each letter using a sms telemeter 
straight bit, or use a chisel. When placed, Initials should be slight- 
ly higher than the surface, then sanded flush. 

Lay out a cenlerline lor halt-pins at the lop and bottom of 
each board. HaN-pins are the same width as Tull pins, except 
that ihey are tapered only on the inner edge. 

Next, lay out the foil pins by dividing the remaining space on 
the board's end into the number of pirns you wish, and mark 
them. Sot a bevel gauge to about 75" or 80* and merit the taper 
of itie pins on the end grain, To avoid conluslon, darken all 
waste areas with a soft-lead pencil 
To cut the pins, damp the workpiece In a vise so the tapered 
line to be sawed is vertical. Cut the pins with a fine dovetail saw. 
The saw kerf should be on the waste side so that it is barely 
grazing the mark. Do not saw into the marking -gauge line. 

Now, use a hold-down lo clamp the piece horizontally on the 
bench. With an appropriate-size lirmer chisel and mallei, deep- 
en the marking -gauge line to establish a definite edge along the 
mortise bottom. Alternately remove chips and deepen the line 
at the bottom of the mortise. Cut successively heavier chips 
until you remove half ihe wasie, then flip the board and repeat 
the process on the other side, 

Use a sharp chisel lo shave the saw marks clean on each 
side of the pin, Cul the bottom of the socket at 90* by paring 
along the marking -gauge line so the end-grain surface is dead 
flat, Ihus assuring a light-fitting )oinL 
To mark out the tails, use the mating-cut pins as patterns. 
Place the long board (B) against Ihe end board (C) Lo be 
marked. Position it with outside surfaces flush and the widest 



I 

i 

f 
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part of the pins toward the inside of the joint. Scribe a mark 
around and lightly againsi the angle of Ihe pins. Then, with a 
square, scribe the lines across the end grain. Again, shade 
waste areas with a soft pencil Remove the waste with saw and 
chisel as you did when making the pins, 

Mark ihe corners to be mated and repeat the above steps for 
the other three comers. 

Assemble the matched sides with plastic resin glue. Clamp 
sides and ends and check the box tor square. The dove! ails will 
protrude from the faces of the sides about Ya* in. 

Then cut a rabbet around ihe bottom, on the inside edges of 
all four sides, to let in the bottom (D), A router and rabbeting bit 
with a W-(n. radius will make H easy. You may chisel the comers 
square or leave them round and sand the comers of the bottom 
lo HI 
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MATERIALS LIST — PM’S PRESENTATION CASE 

Nft. S4 m BAd dwcrlpBlmi 

1 V* k a 1 .* * nr cm (glut w> trfrti w*w oo^dij 

2 Vi m ZH * 1 (T esex> t/ctof 

Z 1 -a % 2 y n v B VST as b&n' 

1 Vi* >■ 9 :1 asxa bob' (glue up ttoffl Mi^flrrk! baarps i 

f fijflfl 1 Sluff iMm inbul&iion 

f Velvet or rtfrtliw 

1 Vi* m Vi -K S' b*M4 namspUM 

r 1 V etony O{|0 leift fat H&W 1b Ctfl leaded bwdfrf iflilantfl 

1 vt L Hwn^ 

2 InvivW* hino** tor ^ Stock 

1 h 2 W &r«|l i7*103t KkK 

+ IBfiw cttifl Inc* pin* 

1 V4§ X 1 1 l 1 kiy p-aba 

1Z H’bftwac^Hrt 

2 Brads ID Mi 



HIK.: glu» 9 piuflic rtiwl gluts, ruDHr c*rnwrt. Iinuli » dpsirrhl 



L Qlhfr I ns ^iirUwQods may t» sutrainiilsi; f M taqwid. 



Getting a French fit 

The box is now ready to be custom-fitted Since spray foam 
may create pressure, it is safest to make a simple form lo hold 
the box sides perfectly straight (vertical). Do this by placing the 
box on a Win. -thick scrap of plywood and drawing its outline. 
Next, nail a border of 2x4$ around the outline and plate the 
box— rabbet side up — inside the form. Cut the vi-in. -thick 
piece of herd board to fit square InskJe the case and press it into 
coniad with the plywood. This insures that the firearm and oth- 
er components will be recessed v* in. below the cover, 

Arrange the gun, powder horn and supply of bullets on the 



SourtM: Wwd. v*rw. ha rdw* and rmtthircg efl in iuiiia&« tn>m Cfidsnian i Wood 
Service. 1714 Wift Copland Ct., AddSOd. M 6CnQl. flrimi ngmipiBlB 1 il iKXPi t>HUivi 
Awards n y L Mm. 32 W«i R*n*Hpfli St . tinsaee, ih. 60801, Kmtuckv Moyrryw P*ial 
nepfodutiMfi sun kit is Irwi Connsdiwl Valh^ Arms, Dapi. F>M 12HL SiyfrccA fld.. Had- 
dim. Conn. 06438. Wm Bp nvi rum for i ca*B&g. 



hardboard. Make sura that you place them in the box with the 
display side down and in reverse order of the manner in which 
you want them to appear. Cover everything; first with masking 
tape and then With a piece of sheet plastic cut from a garbage 
bag. 



- 
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Both the amount the foam expands and the time it takes to 
cure depend on temperature and humidity. A warm, humid day 
Is ideal. Apply epoxy glue to the rabbet p then inject the foam Into 
the box. The loam will expand about 20 percent so donl fill the 
box completely. Then set the bottom into tfie rabbet and weight 
it down to contain the foam as It expands 

The foam will become tack-free in one lo Ihree hours, When it 
has thoroughly cured— in 24 to 36 hours— invert the case and 
remove the hard board. Remove the gun and the other compo- 
nents, and peel off the plastic and tape. If the foam is still soft, 
allow Ft to dry. Cover the foam with velveteen or other material 
you may prefer. Use rubber cement to fasten the material to the 
foam. 

Constructing the lid 

When selecting and joining boards for the top. pay careful 
attention to their grain patterns. Glue up boards and, when they 
are dry, cut the top to size. Lay out the monogram and check- 
ered border 

Cut the letters out of tt-fn.-ttilck ebony using a fine jigsaw 
blade. Clean and smooth the edges of the letters with fine jew- 
eler's files. 

Use a needle to outline the location of the fetters on the top of 
the box, then cut ihe outlines deeper with a razor blade or utility 
knife and carefully rout ouf tile recesses with a router and Vie-in, 
straight router bit. Make sure that the bit does not follow the 
hardwood grain by making the cuts in two passes. Depth of the 
final cut should be adjusted so that the initials will project a 
fraction above the surrounding surface. Then the initials can be 
sanded flush, 

Now glue the ebony initials in place. After the glue has dried, 
sand initials flush. Carefully sand the surf ace as needed before 
you lay out the checkering. 

Chiseling border for Initials 

Scone the outline of the diamond borders with a sharp knile or 
razor and steel straightedge. Then cut parallel lines about 
in. apart to mark the perimeter beads. Widen and deepen these 
lines with a veining fool. 

To form the crown ol the bead, you can use a scratch tool 
which you make by squaring the end of a broken hacksaw 
blade and filing the bead shape in the end. Draw this fool 
repeatedly down the length of the incised parallel lines to 
scratch the bead round. 

Use dividers, a straightedge and a soft, sharp pencil to lay out 
the checkering. (Fineness or coarseness of the checkering is a 
matter of taste.) Finally, cut the lines with a knife and straight- 
edge and deepen with a V-shaped veining chisel. Push the 
chisel from the bead inward so you won t run the cutting edge 
Into the side of the bead. 

Tofinish the cover, we simply broke (rounded) the edges with 
a tight sanding. Alternatively, you can mold the edge as 
desired. 

Installing hinges 

Carefully rout or bore a series of holes to start the mortises 
The center hinge pin is nearly V4-In. long As a precaution, we 
ground off some of the end thai goes into the vMn. cover. Bore 
this hole with a Forstner bit so lhat you don't pierce Ihe top. 



Off-the-shelf cases you can buy 

Simple, off-the-steH display bo* as for handguns can be 
obtained from almost any gunsfiop lor $25 or less. Custom- 
made, finely-crafted cases sell for $50 to $2SQ or more. Six 
ol the many companies in the United States that make and 
offer standard and fine custom-made cases are listed 
below: 

AJco Carrying Cas* IrtC., 601 Wfttt 26th SL New V N V. 10QG1 (pistol 
ciaw). 

Afmriqin Disomy Ca., t£7-l3l Birekaton* St., RJ. 05905 (pistol 

6Hl4 

AfTTtfpgrl, 0590 M.W 49tfi Si., Miami, F a 33142 (rifto Cd£M only). 

Kolprn Bros.. Co lr*c. P Bo* 231, 8*r1to, Wla 5*923 {wtft rifl* ard pistol 
casus). 

Factimayr Gun Works, 1220 South Of and Av&., Loe- Angelas, Calil. 9001 5 
(rnuNipt* handgun wrylng caws). 

Valley Forgs Custom, Box 94093, Schaum-burg, IN. 60194 |pnsl0l cates] 



After you have cleaned out the mortises with a chisel, fasten 
hinges in place. 

Final steps 

Carefully sand the entire case — except the checkering which 
should remain crisp from the chisel cuts. Finish with two coats 
of a penetrating oil, like Watco Danish oil, or with ihree lo five 
coats of lung oik 

A handsome hand-rubbed look can also be obtained with 
boiled linseed oil mixed one-to-one with turpentine and used as 
a finish. Rub It into the wood with a cloih until no more is 
absorbed. Then wipe off the excess. Repeat every day for a 
week, once a week for a month, monthly lor a year and then 
yearly to maintain the finish. 

Varnish and wax also make an appropriate finish. Since coco 
bolo is a dosed -gram wood a paste wood filler is not required. 
Simply complete your final sanding (220-gnJt paper) and 
remove all dust from the project. 

Apply stain and allow it to dry thoroughly. Then follow with a 
sealer coat of 3-lb. -cut water- white shellac and methyl alcohol 
mixed at a one-to-one ratio. Apply It with a clean bristle brush 
and let if dry if least four hours. Lightly sand Ihe dry sealer coat 
with 220-grit abrasive paper before applying the first coat of 
varnish. Three coats ol varnish should be adequate; sand light- 
ly between each coat and wipe with a tack rag. 

Guard against dust 

All seaEer and varnish coats should be done in as dust-free an 
environment as possible. If you work in a basement shop, be 
aware that even the dust shook free from floor joists above (due 
to daytime foot traffic) can spoil a finish. Try to schedule fin- 
ishing sessions as the last thing to do before retiring. Also, fry 
not to use your shop for several hours before working with 
finishes.. 

Apply a coat of quality paste wax after the varnish has cured 
lor several weeks. A pad of very fine (4, 0) steel wool saturated 
with the wax makes a good applicator. Buff the wax alter it has 
set for 20 minutes or so. A polishing bonnet, chucked into a 
power drill- will save your arm. nc 
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Sharp-looking 

knife racks 
you can 

make 



K nives stored loosely in a drawer tend 
, to Soso their edges faster and 
cause more Injuries than knives held In a 
rack. En addition, racks keep the knives 
handy and add visual interest to your 
kitchen. 



Both knife racks shown are straightfor- 
ward and easy to make. The rolling-pin/ 
cutting-board rack (right) can be assem- 
bled from ready-made Items'— or the rott- 
ing Din and board can be fashioned in the 
shop. The undercabinet rack (below) can 
be cut readily from a length of 2*10 or 
2 * 12 . 

If you need a thicker piece for your 
knives, pine is usually available in larger 
sizes, or you can laminate three or more 
pieces of Wrln, stock. 

Cut the knife-holding slots using a table 





A good way to use wasted space: Store 
often- used knives beneath a hanging wall 
cabinet. This rack ia secured with stool 
wood screws. For max I mum holding pow- 
er, use bolts (counterbore for bolt heads). 



Functional kntfa rack (above) la ornamental 
yet useful addition to any kitchen. It can be 
created with store- bought element* or 
completely fashioned in the shop from 
pieces of hardwood from your scrap box. 




VC PLYWOOD 
CUTTilMG- 
SOAflD BASE 
{SEE PATTERN | 



t M NO. a 
FK SCREW 
12 REOD.3 



SAW KERF 
DEPTH TO 
PST KNIFE 
BLADES 




saw. Some blades wdi gjve you the right 
wkJth In one pass— a 14-In. kerf will give 
the proper clearance for most knife 
blades Heftier blades may require two 
passes in order to achieve proper clear- 
ance. 

Use the miter gauge for control while 
making slots to the ruling pin. Take care 
not to rotate the pin as you slide It in posi- 
tion for the next cut. 

Use the rip fence to guide the slot outs 
to the undercabinet rack. These slots 
should be cut at about a 30* angle to the 
grain to avoid spitting. M 



Roi yi ff-pwVcLh.Tgi bcMrd rack Kefi PaltwBOfi 
racjit, hwH H Day 



110 POPULAR MECHANICS 








World's First and Only 
Solar-Powered Watch* 

Guaranteed to outperform any watch sold 

today. . . or costs you nothing! 



The Sun watch; acclaimed 
the most accurate, most 
versatile, most rugged 
watch ever made. 

Thua Jutur** maka aLL other 

wntdiBi etailati: 



STAINLESS STEEL CASE 









I SEALED MICRO 

f j ELECTRONIC 

S>s( module 

* jjB [NO OPENINGS 
J'/*' Of m KtNO (I 
f CONTAINING 
/ SOLAR CELLS 
POWER 

„ STORAGE SYSTEM 

5A VISUAL display A 
SSVJ FKCUJSIVE SUNWA1CH 
MICflO-CIRCUIT 
S MAGNETIC 5EN-50R& 

' magnetic: slide 



■ lit malting if caliiiir, ml 



S puce Ifl accuracy 

New yoti "U never worry ihoitl imirecy agem flecausa 
■ he Suhwilch wnl fcfltp you an lime br 1b* rea 1 d tout 
hts Accurate \ 2 within I sec per month 1 

Solar Age efficiency 

Miniature sc Is? cells iut&mtiinlly convert eumsght 
daylight or ordinary bulb hfhl tntn usbuIe ana?gy lor 
silage TLf satar calls last YiiluaiJy slnTEVEr Go yaull 
never replies i wai:h tiltm again 

Programmed fir aver « century 

TY-d built- Ln computer on a chip will iJwjys display ihs 
correct time date and mcnlh. A 1 m, It aulocnatLeally 
adjuiii I hi waieh ciLimiar lor long and a ho rr months 
leap years and lit program rind jdil ihs year Etc a 1 

Easy to read 

The iiBlori aide-view display la! a you IllL tht lime. diy 
ind dala wlllmul twisting V a -I r arc. Lnta an unGomldri- 
abl b position 

Humber* elweye vinUt 

Four virytng light intensities. bib bulb ima the newing 
display allowing lha Simwalch 10 adjust a jlomatlcally 
1o any lighl This naans you dan always read H Bven 
in the bnghleH lunllgtU 

10 Du piny iunctieni 

The Sunwaioh li cb peble of displaying ths tallowing 
Lrdonma hen hours ■ minutes * satcnis ■ me r.lhs * dale 
* day ■ bap yw ■ speed cakbriiien * AM.- FM mdJciior 
-seconds Oduiit-olt 

Exfmme icruncy 

Unlike albar elafflraolc watches using timed crystals \u 
cuolrol liming accuracy lha Suflwalch Incorporates a 
unique, programmable. mtarodreuii synthesizer tn 
make Li the lust walch In history ’ha’ Is accurate In lata 
tbip 1 sarcTjd per month That 9 3 Limas more accurate 
Ihan Ike latest quarlz Ac cu Iren 
The Fewer Source 

Hoy silicon power cells, which are cong-lenlty ha-ln tj 
anargiiid by natural sunlight, daylight or eti ordinary 
light bulb keep lha Sunwalcb energy sic rage system 
charged Shoul d I he walch nol be bx posed 1o light, LI 
will continue to operate br manias an stared power. 

Th* moit indulruclibli walch in tha world 

The workings cl the waEch sc.ar parcels, e t_e rqv cali9 
guem crystal, computer on e chip etc are ill perma- 
nently sealed in a Lifcaft maduta This modda Is so 
unique Li's protected by U S end foreign pfLlenK 
Complriely uwelirpreef 
Uflvt sine Sun watch In salt water far months Dive wiih 
Li In deplhs up lo 750 tael TTiejb are no epemngs — 
magnetic slide Mra act] Mile all EoncNon* With Skin- 
watch i s*doP;ve. pernuoiently aeelid UKtn module, 
ihars ere no {] rings or sebJe to bak 



Shock 

Yog can crash II Inl-o e rug suriaCSG, brick wall at 9Q 
mph wlih ns noticeable allBct 'Afear jt whila doln^ 
heav7 walk bxsccLsb or any ilrtnuouf ^CtLelly 

TwnipirmhirB rtviitiiil 

FuS I ha Sunwalch In holLlug walor tor 3-D mlnutea 
ftHE^E It in I black r.| Let tar i yes: Extrema bampara- 
turEa wdl n-al duinngu your Sunwalch 

Prmuri rnlltaitl 

There art fin air apneas inside lha Sun watch. Thera - 
Lora, It Ls not susceptible to high pr-Essures such be 
might ha encounler&d diving lo great deplhs 
Tha parlect witch br ■ LiMime 
Imagine ip]|t aamnd a^evracy lor the rapl oj yaur ide. 
SiaOWetch is a virtually Indeed ructlhlE, bEaulllully 
etyled. space age umepleca and lie available in ihrae 
exdtlng Imishes Erushud elalnlees sliel. Bold lone 
stainlass stael nr a Pwr^B bSwk finlah an eumlese 
steel All Sunwelchei come with e m etching slelnLese 
Stael band wllh renwvBbla Unka and ad|oslihle clasp 
Miii in 1h> Ifnilii Sfitu 
Thi 5'JTlwatch, designed hy Bdjbt Riehl, was being 
warn by Lis mvanlnr neirly a year bflltKTt Ihfl Elfll 
Electronic dl^ilaL walch was even available ta Iks gan- 
arfll public Since thal time osnelul engineering bvi]u- 
allons and design Impravamenls have been me in on 
I be Gunwalcb lo Lncorporale tha LeIbbI In dl glial mseto- 
elrcull end solar pawer ledinology. Thus ihf Surswatch 
today repra sente sieta-nE-thB-art a.u circus tectci-o^ogy 
M le haJl in lha same rigid slaodards. practiced by ibe 
mafiuteclurer In creeling enplusticeiBd cnmpuierimtro- 
CteCullt tar the U 5 Government and other ma|or 
users ol IIibsb oampCUlinls 

* k wirri M bn ul flth.ur Gnlor WiLchii 

Roger Riehl, designer d lha Sunwalch, stales lhal 
I ken ie no Qlbftr eomplnlfily sder ^wer-ed welch nn 
ike mirket loday Claims of solar power by olhit walch 
manulecturara era haaed on ike use ul e small solar 
call Hue In iheJr LlmJtad size, theae cells cui he proven. 
Ir. tKbalr.nl terms lo he til vinually m slgniUpanE value 
in axiatiding the Die ol a walch battery For ihls reason 
all Other W caliad polar watches must have jepleca- 
ahlE ha.llErlaB The Sunwalch s pc war sinraga system 
howen^ need never be changed and Is. In lact. permB- 
iiEntly 5BaJad lo wltksland abuse and iku elvmenls 



Umi^iai' and giii 

Available In ■ -^pacLai qlh hoot jaae erder tnrlnl lha 
Gujiwatch makes m Ideal gilt far special holidays, 
hirthdayE gradtHlloai, Father! Iky. ale. Perfect lor 
thHlneip p^apla commuters teachers elhlates and 
sperstmeh wko nqulTt spill second accuracy 
Fra* cuiletn angraving 

At ycur requea* seek Gun welch will ba band engraved 
with lha name you specUy 

Etjnutsd Wirranly is yaur p ralacfian 

The Sunwitck Lg covered by i S yeer llmlitd warranty 
iseuad by RlakJ Tlm.e Co rpoialiOn manuladurers id l he 
presMglcus Synckrcnar SlIJC and Included wJh yaur 
watch. A copy ui tha wairaniy may also be nbtelA&d 
tree nt chares by wrttlJig la Riehl Hme Cocp 53 S. 
lifter® it Rq., Whlppiny NJ D73G1. This wairaoiy 
fives yon apdltc legal rlgkls, and you may have other 
rtghla who vary from atata tu slate, 

15 Day ti o risk trial if Car 

Order your Sunwatth iday anl uaa II far IS 
days. Than, li you ars not cnmplaleiy sails- 
ftad reium l! for lull money bade. 

CREDIT CARO ORDERS CALL 
TOLL FREE BOO 621-5199 

1 Residents Call BOO-973 -5055 

SR MAIL THIS NO RISK COUPON 

r - rTehItimeIThf "" 



53 S. leftereon 

ti 



Rd, Dipt jn.Whlppaiiy Nl 07F1S1 



Brushed StaLnleH EIbb) Suliwilclw 

al S129 B6 each 

nkrlr Finish on Slabds5 5 Glaal Sunwetches 
at £]59 95 each 

lidd Toot ^fl4nie¥B Si™l Cae* SunweldiaB 

it Sl59 95 each 

3* Hour iMlillary Tima I 510 DO AjMltfeXkM 

Gitt Brass it 5^95 flic h 

PlfiBsa acd £3 95 par welch gkl^plng and inauranra 

Endnsed ie S Check or Money Order 

N | nrUdasri id! ip';cp."j»r stirs Cm 



■iim. ni h IT Chuck Dos | 

□ Maniac Charge □ VISA |&EikAmertrcard'; 



Cfhpi Oard^ 
Hiut DJft — 
SiflJial jr? _ 






Fs& PHf. 



IQ &Q ?nflra^ 

Namm 



Add fiii. 



Quick delivery tiiiec^ from the nidnufticiuitT 



- v Cdy Slite Zip. 
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Dashboard navigator 
does everything 
but drive 

It's the nearest thing to having 
your own personal traffic-watch 
helicopter. And the dashboard- 
mounted black box, which the 
Germans call “All/ 1 not only 
warns of traffic snarls : it can also 
keep watch on your driving be- 
havior it leads you to your des- 
tination and back home again, 
"All* is an acronym for auto- 
fah ror-hn k u ngs - u n d -i n form a - 
tions system, a rather daunting 



and tongue-twisting Teutonic ex- 
pression for a dashboard com- 
puter developed jointly by Blau- 
punkt Radio Co. of Hildesheim, 
the Volkswagen Corp. and elec- 
tronics scientists at the Techni- 
cal University of Aachen. 

Stated in simpler words. Ah is 
a navigational and road -hazard 
warning system for the family 
sedan. Intended to cost no more 
than a quality car radio or cas- 
sette deck. It will be to the auto- 
mobile what VOR guidance is to 
the private plane. And it may rev- 
olutionize driving. 

Replaces road maps 

Want to go from New York to 
San Francisco or from Hamburg 
to Munich by the best route and 
at the lowest cost and fastest 
average speed? Want to avoid 
reading road maps, checking on 
local speed limits and inquiring 
about traffic jama, fog or patches 
of icy highway? Want to know 
exactly which exit or ramp to use 
at a junction or confusing jumble 
of overpasses to reach your desti- 
nation? Perhaps you w T ant to be 
told precisely how many miles or 



kilometers it is to the next gas 
station, or be warned that you are 
tailgating and following the car 
ahead too closely for safety? 
Then All is your answer. 

As futuristic as Ali sounds, it as 
already being tested in practice, 
at an $S-million expense to the 
West German government. Cur- 
rent users are more than 400 
drivers. They get driving help 
from Ali on a 1 00- kilometer net- 
work of specially equipped auto- 
bahns between Dortmund and 
Bochum in the heavily industri- 
alized, densely populated and 
traffic-congested Ruhr Basin. 

For all its seemingly science- 
fiction attributes, Ali is in fact 
the practical application of al- 
ready existing chip electronics — 
an innovative system of car- 
based and roadside microproces' 
sors linked to each other by fer- 
rite-rod antennas and eubpave- 
ment induction loops. These, in 
turn, feed information to, and 
receive instructions from, a cen- 
tral computer bank. 

If the experiment proves suc- 
cessful— H h s due to run through 
mid 1 9S l — the West German 




Induction coil e buried In auto balm sense positions of cars, transmit directions and warning* about driving hazard i 1 *. 
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traneponation ministry will de- 
cide whether to install facilities 
for All guidance to ear owners 
nationwide. That, according to 
Blaupunkt’a development chief, 
Klaus Otlenroth, would take 
about five years and cost around 
£200 million. Most of the money 
would go for installing some 
6000 roadside computers and im- 
planting induction loops in the 
7000 kilometers of autobahn# at 
intervals of one to two kilomet- 
ers. 

For the motorist who then 
decides to buy an All unit, driv- 
ing on Germany's crowded roads 
should become a remarkably 
new, stress-free experience. 

With Ali installed in the car, 
you tell it where you want to go 
by key -punching the seven-digit 
number of your destination into 
the dashboard unit. Each city 
and town in Germany reachable 
by autobahn has already been 
given an Alt code number, listed 
in a directory at the back of the 
owners instruction manual, 
Frankfurt? Hit 1561300. For 
Bonn* punch in 1370010; for 
Munich, 2151720. Then the mi- 
croprocessors and the central 
computer do the rest. 

A kilometer or so before the car 
reaches a crucial junction or 
intersection, for example. All's 
liquid -crystal dashboard panel 
starts flashing the direction and 
precise lane and ramp you 
should take. If you drive past 
your turnoff, the panel will alert 
you that yotTre headed! in the 
wrong direction and advise you 



to turn off at the next exit and go 
back. 

Recommended speeds and 
speed limits— there are few on 
the autobahn— also appear on 
the panel. So will little warning 
signs to indicate mad and traffic 
conditions miles ahead. If there 
is a traffic jam, you unll be 
advised well in advance to leave 
the freeway by the next available 
exit. And All will give you precise 
instructions for your detour. 

All finds detours 

The computer intelligence is so 
soph isticated . says Gttenroth , 
“that it automatically caiculateu 
the fastest and moat oost-effi- 
cienl detour to take, For in* 
stance, if it determines there is a 
traffic jam ahead but not long or 
big enough to warrant taking a 
more time-consuming and gas- 
guszling bypass, you will be 
warned of the impending tie-up 
and advised to continue straight 
ahead, ” 

PM visited the Ah test center 
and computer bank in a highway 
maintenance building off the au- 
tobahn near Dortmund. Here, 
printouts and video screens 
present operators w r ith an over- 
view of the entire All network. 

During the tour, a technician 
suddenly called out; 'There’s 
one. A jam.” The video screen dis- 
played a red-flashing symbol 
warning of a problem near the 
Dortmund- West junction. Like 
lighter pilots scrambling, we 
dashed out to the nearest Ali- 
equipped car, key-punched a des- 




Oa- board All components include 
transceiver and auteunti Ln bumper 
(inset photos. Lift), Dashboard dis- 
plays Indicate upcoming turns. 

tination that would take ue 
through the area, and sped off, 
hoping that detour instructions 
would soon flash on the display 
panel . They never came. The tie- 
up had disappeared by the time 
we arrived , Hut when we got back 
to the center* the history of the 
snarl was all there in printouts— 
an instant replay from a comput- 
er memory. 

In a way, that’s what Ah is all 
about: to consign creep-and-atop 
traffic jams to a memory bin, n* 

Big All is watching 

Critics of Germany's A3i system 
contend that the computer net- 
work could turn Into a kind of 
'Lhg Brother" of the highways 
Since every Ali -equipped vehicle 
lias a code number recorded by the 
roadside processors and central 
computer , anyone with access to 
the data bank could determine 
wi ich vehicle drove where, whan 
and how fast. All-equipped cars 
driving boa fajit Ln areas with 
restricted ssjeed could be detected 
readily by police Theoretically 
motoriatE could someday be noti- 
fied of violations while In transit, 

receiving computer-printed traf- 
fic tickets taler by mall. Theoreti- 
cally, too, the system could impli- 
cate the man who happens on a 
crime scene Ln Frankfurt while 
claiming to be on business In 
Cologne. 

“If we go ahead with it ™ says 
West Germany's minister of re- 
search, J "there are definitely some 
legal details that will have to be 
worked out in parliament/' 
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Biggest planes ever 

Huge cargo planes with designs 
youVe never seen before could 
cut shipping coats by 40 percent, 
move monster bulldozers from 
factory directly to strip mines 
and, adapted for people, let you 
ride in the same comfortable seat 
from center city to center city. 

Years before the first of these 
giants takes off, aircraft design- 
ers have begun favoring some 
designs. The two-fuselage 
freighter shown below, for in- 
stance, is now considered more 
likely to enter production than 
designs calling for three bodies. 

Whatever the final designs, the 
launching of these planes should 
be good news for companies with 
high shipping costs, and ulti- 
mately for consumers, Planes en- 
visioned by researchers will car- 
ry payloads up to 600,000 
pounds, three times that of to- 
day's largest cargo planes. Dfr- 
spite a gross weight sometimes 
exceeding a million pounds. 



these planes will fly farther and 
bum less fuel than today's. They 
may even be quieter. 

These advantages will surface 
from research to explore compos- 
ite materials, reduce ai ret ream 
drag on wings and fuselage, 
apply advanced electronics and 
possibly use alternate fuels, such 
as liquid hydrogen (see Hydro- 
gen: New Kick For Cargo Planes, 
page 118, May 'SO). 

Two versions shown below are 
on the drawing boards at Lock- 
heed-Georgia. (At NASA’s urg- 
ing, Lockheed, McDonnell-Doug- 
las and Boeing are working on 
S| Very Large Aircraft ") 

Lockheed's double-fuselage 
model will fly a payload of 
441,000 pounds at a speed of 
Mach 0.80 with a range of 4000 
nautical miles. Lockheed's ad- 
vanced concepts department 
manager, Roy H. Lange, said 
this version of the big carrier* 
has the best current chance of 
going into production. 

"We also have a triple-fuselage 
model on the boarde," Lange 
said, but he gave it less chance of 
flying someday than the two- 
body carrier. Lange's reasons: 



The three-body model would put 
more stress on the wing. Produc- 
tion would be more efficient if all 
fuselages were alike. And the 
proportion of body surface area 
is higher in the three- body ver- 
sion, creating more drag. 

One of Lockheed's more inno- 
vative concepts (also below), 
looking like the toss-away por- 
tion of a filleted fish , is called a 
flatbed design. Its skeletal con- 
figuration gives the plane versa- 
tility unmatched by other carri- 
ers. Modeled after Lockheed's C- 
141 r the flatbed model's payload 
is 75,000 pounds, Lockheed de- 
sign engineer Hollo Bmethers 
points out this concept is easily 
adaptable to much larger planes. 

A passenger module that locks 
onto the flatbed makes the jet 
look as normal as today’s planes. 
But the clincher, says Smsthers, 
“is the fact that the module could 
be boarded in midcity, conveyed 
by rail to the airport, attached to 
the plane's bed, flown to its desti- 
nation and sent to midcity by rail 
again. 1 ’ 

How soon will these planes be 
airborne? ’Some time between 
1995 and 2000," Lange says. VM 




Ainm 



Itonble-fbsolage cargo plane will haul Ml ,000 pounds; flatbed piano- (at rear) will adapt for boican or puien^Bri 
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Still race 

A small Manhattan Beach, Calif., 
company reports brisk sales on a 
still, which can be powered by 
solar heat, to make engine-fuel 
alcohol from farm drops. 

The $4B5 still (not including 
tanks, from Sola.rgas T 501 Ocean 
Dr. a Manhattan Beach, Calif. 
00266) uses some traditional 
technology. Corn, yeast and 
water ferment into a rough beer, 
usually 6' to 10-percent alcohol. 
This beer is heated, releasing a 
mixture of alcohol and water 
vapor. Alcohol, with a lower boil- 
ing point than water* is con- 
densed by cooling. But in the 
Solar gas unit, patent- pending 
equipment creates a partial vacu- 
um within the system to lower 
the alcohol s boiling point-- cut- 
ting heat needed to vaporize the 
beer. So farmers can use solar 
power to run the still, the compa- 
ny says. 

The Solargas model is one of a 
growing number of entries in a 
race to produce stills for use 
down on the farm. Some stills 
cost as much as the farm. And 
some don't work. "A farmer is 
dumb to build hie own still to 
make ethanol," says George H. 
Emert, director. Biomass Re- 
search Center, University of Ar- 
kansas. 

"Tve talked to hundreds of 
farmers," Emert told PM. “A typ- 
ical complaint goes like this: T 
built my apparatus just the way 
they said, and fm getting 30- 
proof alcohol when fm supposed 
to be getting 160 proof. + ** 

On the other hancL Scott Sklar, 
Washington director of the non- 
profit National Center for Appro- 
priate Technology, thinks stills 
like the Solargas device make 
sense for individual farmers. 
Other benefits: Leftover mash is 
good feed- And traces of alcohol 
make cows happy „ Sklar says. 

'No solar satellite!’ 

That was the emotional response 
of 350 people who answered a 
Department of Energy (DOE) 
survey recently. Conducted by 
the Citizens' Energy Project, the 
survey asked for detailed opin- 



ions on launching giant satel- 
lites to collect solar power from 
the sun and beam it to Earth as 
microwaves. 

Some B5 percent of the 412 
respondents opposed the idea. 
Some reasons: they said they 
were ^philosophically opposed to 
large-scale energy projects/' or 
"concerned over the long-term 
effects of micro waves/ 3 

Despite the response, DOE in- 
tends to fight for the project. But 
up to now* Congress has tied up 
next year's funds in committee. 



Wind power 
quadrupled 

A proposed wind-energy conver- 
sion system is expected to deliver 
four to five times the electrical 
power of a single, freestanding 
wind generator. 

"'Wind flowing past a cylindri- 
cal structure, like a silo* in- 
creases its speed as it rounds the 
surface, rising to- twice its veloci- 
ty at mid point, right and left, of 
the cylinder," says Prof. Robert 
Duffy, Rensselaer Polytechnic 
Institute (RFI) Solar Center. 
"And doubling wind speed raises 
electrical production by a factor 
of eight." 

Carving out a toroidal (dough- 
nut -shaped) course around the 
cylinder jacks up wind velocity 
by yet another small increment. 
Wind generators within the 
snoop ride on tracks around the 
cylinder. Electricity generated 
within the rotor body is delivered 
through an electrified raiL 

Called TARF, for Toroidal Ac- 
celerator Rotor Platform, the 
system was developed by Eneco, 
Windsor* Conn. A prototype 
ought to be ready by 1983, Duffy 
says, W 1 




Notches in tower speed wind flow. 
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Handheld forecaster 

After the user supplies informa- 
tion by punching a keyboard, a 
small instrument invented] by 




Handheld or*el* flash** forecasts. 



Steven A. Root of Bountiful, 
Utah, will display a weather pre- 
diction for the next 1 2 to 24 
hours. 

The forecast is based on cur- 
rent weather* wind data* season 
and geographical region. (Patent 
4,218.755.) 

Portable voice system 

The verbally handicapped can 
use a portable, battery-operated 
voice system patented by Carl L, 
Ostrowski for the Federal Screw 
Works* Detroit. A person unable 
to talk normally can select any of 
994 words* sounds or phrases by 
pressing three-digit codes on a 
keyboard. The desired message 
is spoken by a speech synthesiz- 
er . (Patent 4,21 5, 240. ) KM 



Stinky idea 

For y-c-iu'S, researchers have 
sought the perfect deodorant. 

Now along comas Arthur F. Isbell 
whose invention is aimed at mak- 
ing you smell like a skunk. 

Isbell's kit consists of two small 
bottles containing chemical solu- 
tions that smell when mixed. A 
few drops of this released down- 
wind of people will mask human 
odors with artificial skunk bon* 
qurt. Isbell's invention (patent 
4. a 13.875) is designed to attract 
hunters, trappers, photographers 
and Others who want to get olose 
to wild animals without detection . 
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Stereo in the round 



Modern stereo is quite a step up 
from the monophonic “hi-fis*’ of 
20 years ago, Now another step 
on the road to perfect sound has 
been taken. Galled the Omnison- 
ix Imager, it connects to almost 
any stereo and gives you the 
impression you can pinpoint the 
location of every instrument in 
the orchestra 

The Imager is a $199.95 black 
box designed to sit on top of your 
stereo amplifier and hook into 
your tape-monitor inputs, What 
goes on inside the box is a guard- 
ed mystery. What goes on out- 
side is obvious: The Imager not 
only gi ve® you a feeling that your 
living room has turned into an 
acoustically beautiful concert 
hall — it puts you smack in the 
middle of that hall's music. 

The company isn't saying 
much about how it accomplishes 
this sonic feat with ordinary two- 
speaker stereo systems, but some 
information is available. The hu- 
man ear differentiates where a 
sound is coming from by a pro- 



cess of comparing how much of 
the sound is heard by each ear — 
much the same principle as that 
of binocular vision. 

The Omnisonix Imager ap- 
pears to channel certain sound 
information back and forth be- 
tween the two stereo speakers to 
simulate this mode of hearing. A 
bit of the right channel is intro- 
duced into the left and vice versa* 
This “fools" the listener into the 
feeling that the sounds heard 
come from more than just two 
point sources (the two speakers). 
For information, write Omnison- 
ix Ltd., Box 430, Middletown 
Ave., Northford, Conn. 06472. 

Don't hang up! 

We were speaking on the tele- 
phone to a friend’s grandmother 
the other day and, rather than 
saying she was about to hang up, 
she told ub she would "dose" the 
phone. We realized later that 
when she was a young girl gas- 
lights were still in use. You did 
not turn a gaslight off. You 
dosed the hght. 

In not too many years, many 
expressions we use today will 
seem just as strange and outdat- 
ed. For instance, if you tell your 
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Conversation piece: ITT* Ultra SO. 



grandchildren years from now 
that you “hung up" a phone, ail 
you may get are blank stares. 

The era of the phone you hang 
up is just about over* One new 
phone we've seen, the Ultra SO 
from nr, is a $69.99 handset 
with a telephone pushbutton dial 
on one side and a microphone 
and speaker on the other. To 
answer it (when it electronically 
beeps instead of rings), you elide 
□pen the telescoping grip. 

Since it has no big bell or 
switching mechanisms,, there ia 
no need for a base, When you are 
done with your call, there is no 
place to hang up the telephone. 
You put it back on the table. 

How do you break the connec- 
tion? You just close the phone. 

'Cartoon* games 



New this year are handheld 
games that feature more than 
just a red blip moving down a 
blank playing held* These new 
games simulate moving figures 
for realistic action. 



The way it is done is much like 



an animated cartoon, A film car- 
toon of a tennis player, for exam- 
ple, is made of frames, each 
showing a player in a different 
pose. Moving the frames quickly 
past the eye (by projecting them 
as a movie) simulates motion. 
The new games use sets of spe- 
cial display e shaped like rackets, 
boxing gloves or players, Differ- 
ent parts of the display are quick- 
ly lighted to give an illusion of 
smooth motion. On the Tomy 






game, racket-shaped electronic 
displays, arranged on the print- 
ed-circuit board, light in se- 
quence. The resulti ng stroke ani- 
mation is realistic, though it’s 
more consistent than most clay- 
footed players can muster. nw 
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ftc, arrived at an estimate of how 
much solid particulates should 
be in the roadside soil. 





Rubber elephants 

Each year more than 500 million 
kilograms of rubber panicles are 
worn off tires throughout the 
country. According to the Gener- 
al Motors Research Laboratories, 
that's the equivalent of 100,000 
five-ton elephants wandering 
along the shoulders of our high- 
ways. The odd thing is that no 
one has ever noticed huge 
mounds of rubber panicles accu- 
mulating along the sides of the 
road. 

Where does your tire go? The 
question occurred to the EnvL 
ronmental Protection Agency 
(Ei PA) three years ago when it 
publicly proposed setting up a 
task force to investigate what 
happens to tires— specifically, 
whether people wind up breath- 
ing them. But the agency 
dropped the proposal when GM 
rushed to assure the EPA — 
before any laws could be 
passed— that the question had 
been under study since 1972, 
Now the results of the study are 
available. 

GM researchers built a special 
tire- wear laboratory and discov- 
ered that the typical tire sheds 90 
milligrams of matter per kilome- 
ter (360 mg/km for each vehi- 
cle). 

Of that 360 mg of matter, 94 
percent is comprised of large par- 
ticles that fall to the ground. The 
rest is either airborne particles or 
gases. 

On the trail of tread 

Then GM went to a heavily 
traveled highway in California 
and, based on the volume of traf- 
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Md at tire mutter la Hung off ae solid 
particles which then biodegrade. 




When the GM engineers exam- 
ined the soil samples, they found 
only a five-month accumulation 
of tire particles. That was much 
less than they had anticipated. 

Research on the roof 

Rather than trying to simulate 
natural conditions in the lab, the 
GM engineers mixed tire parti- 
cles into soil, put the mix in con- 
tainers and left them on the roof 
of the research center. 

After 16 months, they found 
the particles had virtually dis- 
solved, Some of the particles had 
oxidized. Most of the tire materi- 
al had been broken down by nat- 
ural fungi in the soil. 

The upshot of all this research 
is that tire pollution is one prob- 
lem we wont have to worry 
about. In this instance, nature is 
cleaning up the nation's castoff 
tread. 

A diesel fuel harvest 

The Division of Agricultural En- 
gineering in the Republic of 
South Africa has just completed 
testing sunflower-seed oil as a 
substitute for diesel fuel. The 
researchers report the teste were 
a smashing — or possibly squeez- 
ing — success. 

The South Africans have 
shown that the oil squeezed from 
the seeds is only 6.5 percent low- 
er in calorific heat than diesel 
fuel by volume. So the power out- 
put is only slightly lower. 
They 've run dozens of tractors on 
straight sunflower oil, a blend of 
the oil and diesel and a blend of 
the oil and ethyl. The engine ran 
just as well with the straight oil 
as with the blende, but it ran the 
cleanest with sunflower oil and 
ethyl. 

The researchers say that con- 
verting sunflower oil to diesel is 
more efficient than distilling bio 
mass (corn stalks, wheat chaff) 
into alcohol. Sunflower seeds 
need only be gathered, squeezed 
in presses,, filtered to remove sol- 
ids, and the resulting oil is ready 
for use as a fuel. 1M 
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Stove watcher 



The Fire Fly is a solid-state stove- 
pi pe temperature monitor that 
sounds an alarm when pipes get 
hotter than 5GO* F. The monitor 
(from Vine Valley Research, 
1220 East Lake Rd., Middlesex, 
N.Y, 14507) costs $29.95. 




House watcher 



If home temperature falls below 
50 * F , the $09.95 Tele^ Sentry 
emits a special tone over the 
phone when you call. From Ma 
Belie s Phone Store (Box 3146, 
North Hollywood* Calif. 91609), 
system plugs into a phone jack. 



Heat-powered watch 



The Thermatron watch from Bu- 
Iqva converts heat from the wear* 
er's wriet into the electrical pow- 
er to run the timepiece. 

The new $500 watch, with a 
standard appearance and size, 
eenses body heat from the wrist, 
as well as cooler air around the 
upper part of the watch case. The 
temperature difference is con- 
verted into & to 1 2 microwatts of 
power. A company spokesman 
was unsure whether the watch 



would charge itself Lf worn con- 
tinuously in a hot climate. Bui 
wearing the watch for a month 
under normal conditions 
would provide enough en- 
ergy for it to run a year. 
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A moment spent understanding is worth a lif etime spent in awe. 
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RISE AND FALL OF THE V8 ENGINE 

f Coo framed trofn gage 79} 

adapt a stock Cadillac than to modi- 
fy a flat he ad Ford — you could buy a 
new Cadillac VS In the crate for 
$900 — which led to such wonderful 
extravagances as Bill Frick's '49 
Fordiliac, the similar Stud iliac, the 
Cad/Allard and hundreds of Caddy- 
powered '32 Ford Highboys. 

Brisks Cunningham raced two of 
the most outlandish Cadillac-pow- 
ered sports cars of the early '50s— a 
Healey Silveratone and a Wood hill 
Wildfire. 

Chrysler Heml 

W,E, Drinkard and M.L. Carpen- 
tier started to engineer the “per- 
feet" VE in the late '30s- This was the 
famous Chrysler Hemi, a complex, 
massive and expensive pump for 
making horsepower. The Hemi ap- 
peared in 1951 and went away six 
years Later; only to resurface in 1963 
and die again in 1971. Unbelievably, 
it's still the engine of choice in the 
truly fast drag-racing classes, The 
331-cU-im Hemi was rated at 180 hp 
in 1951 , but it would easily deliver 
350 hp with just modest tuning. 

Today, a good supercharged 492- 
cup-in. Hemi for Top Fuel will easily 
put out 2000 to 2500 hp for six 
seconds. 

It's accepted as gospel by many 
experts that Chrysler actually lost 
money on the Hemi, and that it was 
overengineered— too good for a sim- 
ple street engine. 

Small-block Chevy 

Thz engine of the last three 
decades, and the definitive Ameri- 
can is the small-block Chevrolet 
which appeared in 1955, Ed Cole and 
Harry Barr were given it as their 
personal project in 1952, mostly 
because they'd made such a success 
of the '49 Cadillac. The Cadillac led 
the first generation of modern V8s; 
the Chevrolet was planned to in- 
spire the second generation. 

Probably the most important de- 
terminant for this new engine was 
that the old Blue Flame 216-cu.-in. 
Six was not being redesigned. The 
in-hne Six weighed 572 pounds, 
which meant the new VE couldn't 
weigh much over 600 pounds with- 
out upsetting the balance of the car. 
In order to fit into the engine com- 
partment, it couldn't be much Larger 
than 3 feet long, 3 feet wide and 2 
feet high, and it had to produce at 
least 150 hp. This meant a displace- 
ment somewhere around 250 cu, in. 

Of course, it would have five main 
bearings and overhead valves, and 
Cole restricted himself to an 6<0:I 
compression ratio to accept regular 



gas. As it turned out, a bore of 3.75 
inches and stroke of 3 inches gave 
265 cu, in, Engineer John Dolza fig- 
ured the bore spacing with 4-inch 
bores, so that there'd be plenty of 
room for the engine to grow over the 
years, the way the '49 Cadillac could. 
Eventually, the bores were “Sia- 
mesed 1 ' in pairs, without water pas- 
sages in between, in order to achieve 
the 40Q-cu fc -in* small-block of the 
'70s, but the engine was actually 
designed to be a 302. 

The small-block Chevy lifted en- 
gine-building technology to another 
plateau. Until then, engine blocks 
had always been cast right side up* 
and the forms used to shape the 
cores were dry sand, baked into 
shape. John DoLza invented a way to 
cast the block upside down* 

Dolia's moist green -sand cores 
were a major manufacturing break- 
through, comparable to Charlie Sor- 
ensen's one-piece block for the '32 
Ford. The old baked -sand cores 
tended to shift, SO all measurements 
were ±¥j* inch. The green-sand 
cores were accurate to ± '•■k inch, 
which meant the cylinder walls 
could be thinner and the whole 
engine smaller and lighter, with bet* 
ter thermal efficiency. The '55 Che- 
vy VS was thus the first i+ thin-wflll M 
engine, a type that's now standard 
around the world. Dolza's green- 
sand casting had one other econo- 
my. The '49 Cadillac required 24 sep- 
arate molds to shape the block. The 
'55 Chevy needed only four. 

Two other brilliant innovations 
made the Chevy small-block so im- 
portant. A Pontiac engineer named 
Clayton Leach had invented a 
stamped steel rocker arm that cost 
almost nothing to make. Even bet- 
ter, each rocker arm sat on its own 
seif-aligning ball bearing. Instead of 
a complicated and heavy valve train 
with cast rocker arms on a precision 
shaft, the Chevy Vft had Leach's 
easy -to- fix stamped steel rockers. 

The only problem with Leach's 
system was how to lubricate the 
rockers. But Cole's group solved this 
with a hollow r push rod that pushed 
oil to the cup shaped rocker, w r here 
it spread over the ball-bearing. 

In 1955, you could buy a 265-cu. im 
V8 from the factory that produced 
180 hp and 260 foot-pounds of 
torque, yet weighed only 531 
pounds. More importantly, it was so 
efficient, the radiator for the V8 was 
actually smaller than that for the 
Six, and all the rest of the '55 Chevy 
was lighter than any comparable car, 

It's almost impossible to list all 
the permutations of the smalt-block 
Chevy VE. It's been the GM corpo- 
rate engine for years now, and over 
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**! HAVE NO IDEA WHAT EVERYONE 
ELSE IS DRINKING THESE DAYS! 5 



Sure, in school I drank beer. Because 
everyone else drank beer. Crushing the cans 
was real important, toe. And then there 
was what 1 call my "wine phase. fcS You know, 
wine with everything. And everyone. 

The funny thing is, there are still people 
out there who order what everyone else 
orders. That's fine with me, rr but I’ll have an 
I.W Harper, Because the only ’ smart" thing 
to order is what you l ike. 

So, like 1 said, I have no idea what, 
everyone’s drinking these days. Except me 
and a few friends. 
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W HEN YOU KNOW WHAT YOU I JKE, 



30 million have been built. It's 
grown in size from 265 cu. in. to 2G6, 
283 t 302,505. 307, 327, 350 and 4G€ cu, 
in, from the factory,. and to almost 
every other possible size in modified 
form — including 209 and 255 cu, in. 
for unsuccessful Indy 500 contend- 
ers. It’s been fuel -injected, super- 
charged, turbocharged, made into a 
diesel* cut crosswise to make a V4 
and V6, and sliced lengthwise to 
make an in-line Four and even an in- 
line Three, It's had mechanical lift- 
ers, hydraulic lifters, a dozen differ- 
ent manifolds and heads, and from 
one to eight carburetors* 

The ultimate V8 

Probably the ultimate Chevrolet 
small-block was conceived by Rich- 
ard Moser and put into very limited 
production in 1975, Moser built a set 
of heads for the VB with perfectly 
hemispherical combustion cham- 
bers. four valves per cylinder and 
double-overhead camshafts based 
on the Cos worth Vega. Moser 
claimed a redline of 10,000 rpm and 
600 hp from 302 cu + in. But while a 
Moser V8 was a technical master- 
pi eee y it was no more successful than 
the ill-fated Cosworth Vega, 

The Chevrolet small -block is prob- 
ably the most copied engine in the 
world, and after 25 years is still the 
most versatile engine ever built. 

If the Y8 engine does survive into 
the '90s, it may have to be something 
like Cadillac's "variable displace- 
ment” VB. The one just introduced is 
made from the 350 small-block, and 
during hard acceleration it hits on 
all eight cylinders. The ignition and 
fuel supplies cut out selectively at 
cruising speeds., however leaving 
only six or four active cylinders, to 
gain small-engine economy without 
sacrificing V8 driveability. 

Somehow, though, that won't be a 
real VB at all. No self-respecting VB 
ever ran on less than eight cylin- 
ders, nor was it ever meant for econ- 
omy. From Ader r s four-liter V8 of 
1903 to Cos worth's three- 1 iter V8 of 
1980 t the V8 has always been a way 
to obtain smooth, dependable power. 

What sold YBs was that they were 
faster than Sixes and Fours, and 
what made them uniquely Ameri- 
can is that we craved that power, 
that effortless, long-distance capa- 
bility, that exhilarating shove in the 
gut when you stamped on the throt- 
tle. The V8 was big and wasteful, but 
it could handle almost anything. In 
a sense^ the V8 represents a whole 
lost era of American power in many 
spheres. We 'VI sorely miss them all 
before we're through. 
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WHAT YOU SHOULD KNOW BEFORE CONVERTING YOUR VS TO A V4 

fContrrtued from page 81 ) 



engine and the system worked real- 
ly well on local streets, but was 
totally gutless on the highway. Four 
cylinders pushing a car that size 
simply can- 1 make enough power. On 
the street, however, you never miss 
the four neutralized cylinders. The 
only fault we found was that* 
because of the different vacuum 
curve, the automatic transmission 
shifted sooner than it would with all 
eight pistons working. 

The mileage improvement with 
this system was about the same as 
the CVCS system — 15 percent on the 
highway; 30 percent around town. 

The only other problem with the 
Weissman system is that it's not 
available to everyone right now. 
Charlie is just now trying to get it 
into mass production. He estimates 
that the retail price for one of his 
conversions will be about S150. This 
includes all the parts and labor for 
machining a hole in the intake man- 
ifold for his valve. 

Almost the Cadillac 

The most complex and expensive 
system around is made by ACDS 
Research & Development, Its sys- 
tem, called ACD (Automatic Cylin- 
der Deactivator), uses a hydraulic 
piston mounted on the rocker-arm 
stud that engages and disengages 
the rocker arm from the rest of the 
valve train. 

The ACD Method requires quite a 
bit of modification to the engine and 
also requires that you tap into the 
hydraulic steering system for the 
juice to make it work. But the 
advantage of this system is that you 
can switch quickly from eight cylin- 
ders to four and back again. 

As for quality of materials and 
ease of operation, this system is on a 
level with the Cadillac system. The 
price is also in Cadillac territory. 
Sandy Coggan, general manager of 
ACDS, estimates that the total cost 
of the kit and local labor for installa- 
tion will run to about S1200, 

So far, the ACD conversions have 
been installed on about a dozen dif- 
ferent cars with results ranging 
from 20- to 30-percent improvement 
in mileage. 

Should you convert? 

Whether or not you should convert 
really depends on your needs and 
your budget. If you've got a full-size 
car with a big VS engine, you can 
easily achieve a 20- lo 3D-percent 
improvement in mileage. However, 
we can safely say that you will prob- 
ably be unhappy with the severe 
reduction in performance. If you 



install one of the systems that can't 
be switched from Y4 to Y8 on 
demand* you'll be out on the high- 
way in a very underpowered car 
and, as we found out, you won't be 
able to power your way out of trou- 
ble, It will require a complete 
change in your driving style. 

On the other hand, if you do con- 
vert. a V8 to a permanent V4, you 
might designate it as a ^street only' 1 
vehicle for local use. The severe loss 
of power on city and suburban 
streets won't make much differ- 
ence. 

If you go the expensive ACD 
route, you'll have to figure the pay- 
back period. That means factoring 
your present mileage, the $1200 cost 
of the conversion and projected 
mileage improvement of 20 to 30 per- 
cent. You'll also have to figure out 
how long you will keep the car. 

If you're considering a conversion, 
keep in mind that you will not 
achieve that magic 50-percent mile- 
age improvement, no matter what 
the ads claim. The friction and 
pumping losses, and the fact that 
the four active cylinders will have to 
work very hard just to keep the car 
moving, make that 50 percent figure 
impossible to achieve. The most 
realistic estimates are somewhere 
between 20 and 30 percent. 

Which kit should you buy? W'e real- 
ly can't recommend any single kit- 
maker or set of plans. This field is 
still in its infancy and it encom- 
passes a variety of people from 
Charlie Weissman, an independent 
inventor, to outfits like ACDS that 
have substantial financial backing 
and the ability to produce a high- 
quality, expensive piece of hard- 
ware. 

However, all the kits and plans 
we've seen, tested and investigated 
do work. They will definitely neu- 
tralize four of your eight cylinders, 
and all of them allow you to convert 
back to a V8 if you're unhappy with 
the V4. As far as we could deter- 
mine, none of them has caused irre- 
versible damage to any engine. 

Before you mail your money to 
any kitbuilder or company that pro* 
vides plans for a conversion, ask 
them to send you literature stating 
exactly what the conversion en- 
tails. EM 
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SOLAR HEAT AND FISH FARM 

fCPftfrnuecf irom page S 5 J 

another harvest— of cool air. A 
breeze entering windows at the bot- 
tom of the greenhouse passes over 
the tops of the 18-inch-dSameter 
tanks on the way to the living room. 
Warmth in the moving air evapo- 
rates the water on the surface* This 
increases humidity. But it also low- 
ers the temperature of the * air. A 
publication of the American Insti- 
tute of Architects* Research and 
Design (fall 1979), reports that in 
such systems the temperature of the 
air actually drops at a rate equiva- 
lent to 1000 B+T+U+s lost for every 
pound of water added to the air. 

Those were some of the plans. 
Putting them into effect took about 
three months of challenging work by 
the Todds and builders/de signers 
Greg Wozena and Terry Eisen, 

By last spring, the addition had 
been completed, the fish tanks had 
begun bubbling (with champagne- 
like bubbles supplied by two 40-watt 
air pumps)* and Nancy had her 
office— in the former dining room. 

In addition to high hopes for their 
champagne project, the Todds also 
faced some high bills. Improving the 
energy efficiency of the existing 
structure cost about $5000. The ad- 
dition cost about a square foot. 
So the total cost— for improving the 
existing home and building the new 
section — was more than $40,000. 
That meant refinancing, at a higher 
interest rate. Unfortunately, many 
of the energy items in the project 
don't qualify for a tax break because 
they are passive: The greenhouse, 
for instance, is considered a struc- 
tural feature — not an energy -sav- 
er— by current law r . (Congress was 
working on changes m the law, to 
stimulate passive energy conserva- 
tion! as we went to press.) 

Adding up enjoyment 

Cost concerns aside, the Todds 
were pleased to have added more to 
their home than space. Among other 
pleasures, Nancy Todd looks for- 
ward to harvesting lettuce all 
winter. The family expects to get a 
good percentage of its protein from 
the fish tanks, and to use very little 
fuel for heating. And the Todds have 
discovered that the benefits of a 
solar addition extend beyond the 
daylight hours. 

"At night, pt John Todd told us, 
M when there are just two small 
lights shining down in the green- 
house, and you can smell the garde- 
nia or citrus and hear the burbling 
of water rising in the columns, ifs as 
close as possible to having your cake 
and eating it too” ill 
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THE OCEAN EXPRESS DISASTER 

{Contmued tmfP pii ’j e 

complex that only recently, after 
years of study, has the Coast Guard 
hoard of inquiry pieced together the 
story. 

For days, the welded- steel barge 
Ocean Express f boring for oil* had 
been working 20 miles off Texas, 
standing on three giant steel legs 
and its monster “big foot,” 

But now it had been moved 33 
miles northeast quite an engineer- 
ing operation. Its legs were 12-foot- 
diameter steel tubes 312 feet tall. At 
the bottom* these stilts fit into a 
rectangle 211 feet long and 170 wide 
that sits firmly on the sea floor. To 
drillers, this is "the mat"— a com- 
plex of air tanks and structural, 
steel. 

To make the tow, three tugs had 
steamed down from Louisiana while 
the mat was jacked up from sea bot- 
tom 124 feet down. This was done 
inch by inch by hydraulic pumps and 
a system of steel pins thrust into the 
legs through holes. 

As the three legs came up* they 
rose 232 feet above the sea. Slowly, 
the mat rose with them, coming up 
to “towing depth”— in this case, 80 
feet down. There it became a stabi- 
lizing pendulum of sorts. 

When such a rig gets ready to drill, 
the barge in which the crew lives 
and works actually climbs up its own 
legs to a safe point 20 to 40 feet 
above storm waves. But for the voy- 
age it now lay afloat, 166 feet long 
and 109 wide. In it were a control 
room, motor room, crew quarters 
(one deck down) and machine shop. 
Toward the stem, between two legs, 
rose the drill derrick itself, 15 stories 
tall. 

Bad weather a surprise 

The tow had begun the day before* 
a Wednesday, behind three tugs, 
GulfViki?ig ¥ Gulf Explorer and Gulf 
Knight . For hours the curious arma- 
da smashed ahead at 3 mph, throw- 
ing spray. It was accompanied by a 
fifth craft, the research ship Nicole 
Martin. What no one could see was 
the mat, cruising SO feet under the 
Express like a submarine. 

No bad storm was forecast. Yet all 
day, seas grew and wind rose. On 
deck, or sleeping off- watch, were the 
barge's 29 men* captained by one of 
the Gulfs best barge movers, an 
able man named Pieter Van de- 
Graaf. He was the barge master, 
called aboard for the tricky trip just 
as a harbor pilot boards a ship 
approaching port. 

But there was a confusing chain of 
command, always a problem at sea. 
Another good man, the too I pusher* 



actually headed the drilling crew 
and was directly responsible to the 
owners on shore. 

Then there was a third boss. A 
ship had put six more men aboard* 
These were the expert drillers from 
Offshore Hammers Inc, And their 
commander was Marathon Oil Co/s 
experienced drill foreman Eddie Me- 
I ancon. 

Eight from the start, Eddie Me- 
l an con didn't like the look of the 
weather. 

During the first evening, while 
approaching the new drill site, Cspt. 
Van deGraaf had told his men to 
start downjacking the big legs so 
they would be ready for work on 
arrival. This was standard practice, 
and it reduced the weight aloft. 

But when the storm grew worse, 
Van deGraaf ordered the downjack- 
ing stopped with the mat 148 feet 
down and 50 feet off bottom. This 
left the legs towering 164 feet above 
the barge* which was starting to 
sway. 

At noon on Day 2* Thursday, the 
tugs Explorer , Vifctntf and Knight 
were straining hard. Now that they 
had brought the Express to its new 
site, the storm was trying to blow it 
back, 

The wind w.as from the south, with 
the tugs holding their ground, when 
at 3:10 p,m., the worst possible time, 
the Knight blew its starboard en- 
gine's clutch. Van deGraaf offered to 
send it home to safety. Crippled* 
with only one engine left, it stayed 
on loyally to do what it could. 

Chain of failure begins 

It was important now not to let 
the south wind attack the barge 
from its side. Because the gale kept 
twisting it around, the biggest tug* 
Explorer f now dropped back to a 
booster positlou R pulling ahead from 
the right stern. The crippled Knight 
backed up Viking by taking a tow- 
line from the left stern. Up ahead* 
holding hard as the wind rose to 60 
mph* was surging up and 

down on its 1200-foot, 2^-inch steel 
towing cable. 

Disasters grow from chains of fail- 
ures. Linking Viking o steel cable to 
the barge was a 200-foot length of 
11- inch nylon Line. This was a shock 
cord of sorts that helped cushion the 
explosive strains of towing. 

At evening* seas were as tall as 
two-story houses. Suddenly a sound 
like a cannon shot boomed through 
the barge- Men ran on deck shout- 
ing, “Broken towUnel” 

It was the second incredible fail- 
ure in the ebaim The nylon line had 
snapped. 

Darkness brought bedlam and 
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Woodworkers' delight— A subscription 
to Fine tt"W[inrkdng brings an abundance of 
idess and information on cahinetmaking, 
carving, marquetry ami turning— the tools 
in id techniques, materials and design. Care- 
fully edited, he n lit i fully printed. Join the 
200,003 readers of this superb bimonthly 
magazine by sending your name and address, 
jilong with your payment, to The Taunton 
Fkn, 52 Church Hill Road, Box 35553, 
Newtown fc CT OH 70, One year $14. two 
years $26, refundable. For gifts, please in- 
clude both addresses. Visa or Master 
Charge accepted. 



DECEMBER 1980 123 





FOR BETTER TV & FM 
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OUTDOOR ANTENNAS 

improve your TV picture with a new 
Winegard antenna, Patented design 
assures more signal* . . . you get iid of 
ghosts, snow, weak color Anodized, 
rugged, gives you strong, clear recep- 
tion on all channels. 



FM STEREO 

ANTENNA 

fndooranten 
na wiit h solid-state 
amplifier reduces or eliminates multi- 
path distortion, strengthens weak, fad- 
ing stations an average of 5,6 times, Sits 
on or near FM tuner. Model FM-440Q. 




INDOOR TV-FM 
* ANTENNA 




Improves both! V pic- 
tures and FM sound. 
Perfect for apart- 
men ts i dorms, homes. 
Goes up fast. easy. 
Complete package, 
including wire and 
plant hanger hooks. 
Model AT-5CKJ1. 
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AUTO FM STEREO 
SIGNAL BOOSTER 

Extends range of 
auto FM stereo for 
more stations. Amplifies 
signals an average of 6 times. 
Reduces fading. Fits under dash, with 
only switch visible. Model BF-8809. 



Win eg ard: your assurance 
of quality and performance. 
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tele vision ^Ysrervts 

© The Winega rd Go m p any 
3000 Kirkwood St. - BuHIngtOh, IA 52601 
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THE OCEAN EXPRESS DISASTER 

{Cvftyn\J€ti from page T23J 

hopelessness. The big barge swung 
sideways to the wind. Time and 
again Viking ran out a new towline. 
But no one on the barge could hold 
even the light snatch cord that 
would have helped lift it from the 
sea. 

Men were hurled about. On deck, 
Eddie Melancon knew they had. big 
trouble now. One man fell under a 
rush of water and came up laughing. 
Another game up with a hole in his 
back. Melancon grabbed him and 
helped stuff the injury with cloth. 
With no lead tug, and its left aide to 
the wind, the barge was now swept 
by waves. Then it began to lean omi- 
nously toward the right, A rigger 
called: ''Water in the motor room.” 

At 8:30 p.m., the chain of failures 
grew fast. Tons of drill pipe came 
adrift. Then a groan was heard, fol- 
lowed by a jolt. The derrick itself, 
363 tons of towering steel, came 
unpinned and slid a few feet. One of 
the welders got scared- 14 J knew then 
we were going to turn over,” he 
said. 

Barge Is swamped 

In the dark, the toolpusher, a big 
man named Dudley Boudreaux, 
glared at the tower. Someone heard 
him shout: 

"Dirty* dirty brute!" 

The barge , after lurching, had 
always come back up to normal posi- 
tion. But now a wave hit it and it did 
not straighten, 11 We were going 
down all the time,” said Eddie 
Melancon. 

Capt. Van deGraaf, however, did 
not think the barge would sink. He 
was surprised and angry when he 
found that someone;, without his 
order, had radioed Marathon Oil Co. 
in Louisiana, and Marathon had 
called the Coast Guard in Texas. 

Then someone else pushed the 
"Abandon ship" alarm. As It boomed 
out, men poured on deck in life vests. 
Someone shouted, "Run for the cap- 
sules!” 

Nested just under the upper deck 
like three bright orange Easter eggs 
were the escape capsules, looking 
remarkably like spaceships They 
were tough, smooth, round plastic 
shells, each with 28 seats inside and 
propeller and rudder protruding be- 
neath* Inside was a small diesel 
engine venting up a pipe through 
the root 

All but two men now scrambled 
toward these only to find that No- 2 
capsule, on the port (left) side, had 
been torn away. Some 14 men now 
jumped into No. 1 on the starboard 
side, squeezing down through a 



small Square hatch in its roof. 

No. I's engine started even before 
the single-strand lowering cable let 
it down. In moments, the bright-col- 
ored egg was in the sea. Others saw 
it motor safely away, lights glowing 
in seven small windows* 

Next, 18 men jumped into No* 3, 
also on the right side, i& feet above 
the sea. 

But now there was a delay on 
deck, Toolpusher Boudreaux was 
trying to get Capt. Van deGraaf to 
come, too. The barge master shook 
his head. “I'll stay to see you get 
down safely/’ he said, “Then maybe 
I can save the barge.” 

His faith was in the barge. If it 
drifted to shoal water, the big foot 
might fake a firm bite in the ocean 
bottom and steady it. It seemed a 
reasonable hope. 

But the others were ready to go, 
Eddie Melancon reached out, 
grabbed the toolpusher, and hauled 
him into the capsule, “Let's go/ s he 
said. 

Plastic escape capsules, modern 
versions of the lifeboat* have been in 
use since 1966- Coast Guardsmen 
consider them better than boats or 
rafts. They're designed to be unsink- 
able. And the 19 men in No. 3 knew 
they were built to float right side 
up. 

Trouble In No. 3 capsule 

No. 3's hatch was now dogged shut 
and the lowering cable! run from 
inside, let it down. It hit the sea 
gently. But then came trouble. The 
ratcheted release hook in its roof, to 
which the cable w r as attached, 
wouldn't release. 

For 10 minutes, a man in the 
reopened hatch tried to open the 
hook. Beneath him g his companions 
began to get sick, “It was hot in 
there," one says. They waited for the 
barge to capsize on them and pull 
them under. 

At last, one man, slamming the 
hook with a hatchet, got it open. 
With the motor running, they 
steered away. 

At this time* toward 9:00 p.m., two 
Coast Guard choppers were en 
route. The first, with Capt. Lewis, 
was not far away. Also not far away, 
capsule No, 1 had just reached the 
survey ship Nicole Martin . It 
slammed hard against its rail. 

But then the 14 men inside made a 
discovery: Capsules are wonderful, 
kow do you get out? Wild seas 
banged capsule and ship together. 
No one could jump to the ship. Risk- 
ing their lives, the ship's crew climb- 
ed down its sides on rubber tires to 
haul the 14 men aboard. 

It was different in capsule No. 3, 

(Pleas# tuff* to page TSQj 
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This handy lathe attachment, 
when bolted So the end of a 
cross slide, permits greater 
conlrolof the turning tool dur- 
ing thread -cutting and turning 
operations, it costs less than 
one do l tar to make. 



Make this cross-slide stop 
for easier thread cutting 



A let he cross-slide stop is often 
called a threading stop, but it 
can be useful in operations other 
than threading. Its purpose is to lim- 
it the inward movement of the cross 
slide to a predetermined point 1 
thereby preventing the tool bit from 
cutting too deeply into the work- 
piece being machined. 

The stop attachment, shown in 
the plans on page 126, was con- 
structed specifically for aVi-iru South 
Bend lathe. It may be adapted to 
many other models. 

A typical commercial stop, if avail- 
able, clamps to the cross-slide do ve- 
la iL Our stop, however, is bolted to 
the end of the cross slide. It was eas- 
ily constructed with available equip- 
ment and materials and did not 
involve the cutting of dovetail 
grooves. Also, it does not limit the 
outward movement of the cross slide 
as much as a dovetail- mounted stop 
would. 

The attachment includes three 
main pieces that are held together 
by machine bolts. Cut the L-shaped 
bracket (A) from Vb-tn.-thfck angle 
iron. Then drill a L /«-m.-dia. hole in 



the longer leg for fastening the 
attachment to the end of the cross- 
slide with bolt G. Next, bore two 
holes in the short leg for fastening 
part B to the bracket with bolts L 

Part B provides support for the 
fully threaded bolt (F) which bears 
against the face of the saddle when 
limiting the inward travel of the 
slide. Make B from aluminum, as 
was the prototype, or steel (the lat- 
ter is preferable). 

Equip the adjustable bolt F with a 
knurled knob t made as shown in the 
drawing detail. Then engrave 30 
equally spaced lines around the 
smaller circumference of the knob. 
Smooth the end of bolt F so it will 
make firm contact with the lathe 
saddle. 

The flat spring (C) and stud D pre- 
vent bolt F from turning too freely 
and going out of adjustment. The 
brass stud (D) presses through a 
hole* about Vz-in. in dia., against the 
side of the bolt. Machine bolt K 
passes through the middle hole in 
the spring and controls the stud’s 
pressure. Jam the knurled nut (L) 

fPfca s* turf i to page I35J 
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LAND MOBILE TELEPHONE 

FIBERGLASS ANTENNAS 
AND ACCESSORIES, 



CORDLESS TELEPHONE ANTENNA 

INCREASES DISTANCE 
5 TD 10 TIME SI 
NEW MODEL 49 V I. P, 






I 



SPECIAL Q If OTIS 1 

ON 27 TO 1000 MHZ 
FIBERGLASS ANTENNAS 
ANYWHERE IN THE WORLD* 




f inrin Ant! rmi Carnpin? 

2614 tasi Adarns-ThHfim. A I 05034 



tlifno 

Strwfl 



Stale 



Zip 



Scoring Hit C6 nvd 
CommunkitlMS Marhal Sintt V%2. 



5-YEAR REPLACEMENT WARRANTY 



FREE | 

COLOR BROCHURE 



Do-it-yflurielf pre-cut kih * Completely 
Fini&hed and assembled mc-ddl * Antique 
lurfiiiufo reprcduciTons. # Wall and ihell 
dacki * Grandfather clack i # Beautiful 
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delivery * Money back guafontee 
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CROSS-SLIDE STOP FOR EASIER THREAD CUTTING 
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Hook up Black & 
Decker's Drill Guide 
to any qt%” elec- 
tric drill, and suddenly 
you r ve got a portable 
drill press. You can 
drill straight into door 
edges, pipes, wooden i 




dowels, or flat sur- 
faces and get a 
perfectly placed hole 
at a perfect 90- 
degree angle every 
time. 

The 71-055 
Drill Guide is 
available at your 
dealer. 

And you can 
send this cou^ 
pon plus one 
dollar to the 
address below 
for a complete 
catalog of 
Black fltDecker 
consumer 
tools and 
accessories. 




A^eswri^UlvUI^ , BUrfcA Decker |U.S.J lac. 
TO I t. .Joppa Road , ~h>WKvn , M I J A 1 204 
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against the bullhead to make finger 
adjusting: easy. Rivet the brass stud 
to the spring as shown, Use any Vi- 
in.-wide strip of springy metal for 
part t 1 

Using the stop 

Designed to regulate the depth of 
threading cuts the stop will prevent 
the bit from biting off too much at a 
time and jamming or producing & 
rough thread. 

In the act of turning a work- 
piece to a diameter, the stop pre- 
vents the bit from taking too deep a 
tut toward the finish. It can also be 
used in machining a number of 
pieces to the same diameter, In all 
such work* the compound slide may 
be set at an angle and used in mak- 
ing the first tool adjustments. Then 
the compound slide is locked in posi- 








Use took washer and a W20 bolt to fasten 
completed slop to end of the cross sllde. 



tion or* at least, care is taken so its 
screw is not turned while the cross- 
slide stop is being used. 

Making fine adjustments 

Fine adjustments are possible 
with this stop. You can use the cali- 
brations on knob E to change the 
limit of cross- slide mo vement. Since 
a 20-threadB-per-inch bolt moves 
endwise .050 In. for every turn, the 
engraved lines are .005 in. apart in 
terms of end wise movement. Un- 
screwing the bolt '/loth turn, the dis- 
tance between two calibrations, per- 
mits the bit to move inward .005 in. 
before the stop is once again en- 
gaged. 

Provide an index mark on the 
front of bar B to help in adjusting 
the bolt. 

When using the stop, don't move 
the cross glide violently inward or 
else the attachment will be forced 
out of adjustment. Use the normal 
micrometer collar on the cross-feed 
screw, when necessary, to check the 
stopping position . — Walter J?, Bur- 
ton 
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BANKRUPTCY 

and Financially t 

Distressed Merchandise! 

We firn ftuthflruffd iiquidjilnrs pf targe 
inMmorln itim must bt quickly adld at 
aaCrificn prices because ol a VAMfliy ol 
reason* *uth as: 
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last ycai's models 
B AAkftJptcy 
Sheriff's s.iH* 

Bank fep*n fnrpplp*ure 
triauranefl claim sale 
If ydur ppmpany (in da i iaall m any situ a- 
tkm that requires it to- sell large inven- 
tories fPr imriiH-Jial t cush, pill us! Only 
prpdypts in poHepI pperatirtg HAddiOA 
. or alighl blemishes thal doncH atfecl 
■T'p-Prrntinn p#rfn nrinnce . . will be- e-ofi- 
tidered Call toll-free E0D-32S SOBZ 



CUTS STEEL UP TO 4%" ROUND, 

UP TO 4" X 6" RECTANGULAR! 

Hera's o big, njg.gi&d, heavyweight band saw with 
plenty of puwtfT to slice ihfough steel. up to & inches 
thick! It sews easily through any shape slock — Hal, 
bar, square. channel, tube Use >1 to sow lumbrnt. 
plastic, copper, brass, alum mum, ihPft, with proper 
saw hljirirr Comes with standard V/' hLirir. £4^ M 
long. Blade rides on big 7Vj* handwheel. 

Fot horizontal cuts, you can vise lock work in posi- 
tion and walk away. Autumn He shutoff turns oil 
machine when cot is completed Tension control 
spring adjusts quickly to feed blade at proper rate 
of speed for smoothest culling. It cuts m vertical 
position, too r so you can slit, notch or Cut conlour 
shapes! An ideal culling tool lor your workshop | 
U Cuts up to 4 Vi" found siock: up to 4 Jr x 6' 1 
rectangular stock. 

O Vi bp. capacitor start motor gives plenty of 
power. Three- prong plug fits 1 10V outlet. 
O Steel and bronze gears: worm gear drive lor 
airitulh, long- lasting performance. 
n Easy adjustment for blade tension 
n Adjustable relief guides: ball bearing thrust 
guide to keep blade rigid In* mbs! effective 
culling. Proven*® !&**& blades (hat break, 

O Heavy duty Stand for firm, sturdy suppon 
WM Heavily ribbed ca si iron saw bow for mass 
weight and rigidity plus reinforcement 
ill Heavy duly metal work stop lets you repeal 
same length cut. lime afler time 
Pi Handy tool sh elf with slight V - shape to keep / 

tools from falling off. 

CTfcl Head support allows for quick work Change f 
without lifting saw head all the way up. q 
ED Equipped with N E M A SB motor frame. 

EB Easy access for change of blade 

Includes 18-page operating manual! 



SJ2E. 

30" wide, 
13T4" deeo. 
38™ high 
wrlh head 
down |55'^ 
whh h*ad 
in vertical 

position. 



1 Year Parts Warranty! 

Factory new! Sealed 
. in original rartnns. _ 



Ship wt 
appro*. 
180 lbs 
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Converts Quickly 

to Vertical Saw 

With a Kandy Cutting Shelf! 

The *bw heed tills- hack la# ,rta -is a trerticjl 
jjVr ! A handy railing tnhle is includc-d Yon can 
notch , «lli pi Hit contour fJupei uvn y fh* shall 
■or -tuppe rk. It's like having iwn raws in ane' 
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moot Kuincy &nr1 prapei- 
bt#de WMl. 
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I the driver upon delivery. {Allow 5 weeks lor dt^ivury l| paid for by p6rsbn.nl check, allow in 
| addiE«ehi! 2-3 WHka for check IQ cie*r I Sorry, up <C 0 P orders 
| My ctieck or money order is enclosed 

| Charge tp IJ M**i*r.]h*r^ "I VISA D/kmati c mm EkpfWl 
Acctkuni Np ... 
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* OEflM^ MOVEMENT 
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Zip around at 20 rnplr and easily climb hills 
with ore q 1 the smallest lightest, fastest 
bicycle engines ever made. The air-cooled. 
1.3 HP, 2-cycle BUMBLE-BIKE MOTOR fits 
most bikes. Simple installation Easy pedal 
starts. Motorcycle- type clutch and throttle 
controls. Satisfaction guaranteed. 

FUN * SAFE * ECONOMICAL 

FACTORY DIRECT PRICES 
FREE BROCHURE - WRITE UH CALL TODAY! 

k Bumble-Bike 

Dept M 2 

PQ (in* 1116 • Havana F|_ 32333 
1904! 335-8200 

Ij.S ?j[ PandiMJ 



HERE COMES CABLE TV! 

(Corr^nued frflhT #1} 

knows he has a Jaw» f he knows we 
will come to him/ 1 

And it is not just a question of 
checking box-office receipts. Accord- 
ing to Horowitz, the median age of* 
most moviegoers is around 20, But 
the HBQ audience averages from 2Fs 
to 49, 

Besides the age-old question of 
generation, gap, there is an account- 
ing that must be made for local 
tastes. The critically acclaimed mov- 
ie Manhattan was cited as one that 
might not appeal to the wide HBQ 
audience* even though it has been 
very well received in metropolitan 
areas. On the other side of the coin,, a 
film called The Great Santini , which 
its original producer had decided not 
to release due to lack of potential, 
got such response from cable airings 
that it was put into a few 1 movie 
houses and became an underground 
| hit. 

To solve such dilemmas, HRG ia 
about to launch Cinema*, which will 
be another movie channel Cinemax 
will give movies with smaller appeal 
a chance. So HBO is going to go on a 
“button hunt,'" trying to bag one 
more position on the boxes of cable- 
TV carriers. 

Once the movies are chosen* and 
are processed through that futuris- 
tic control center* they are sent by 
satellite across the country to the 
1700 carriers. (Cablevision, being so 
close* receives HBO by direct micro- 
wave link.) HBO signals leave, on 
wire and microwave* from the Man- 
hattan studios to “uplink* 1 transmit- 
ters in Vernon Valley* N.Y, The dish 
antennas of Vernon Valley aim the 
signals at the RCA Satcom 1 satel- 
lite. 

The sports button 

ESPN — the Entertainment and 
Sports Programming Nqtwork—re- 
eentiy began offering a full -24-hour 
sport* show — everything from pro 
basketball and hockey to Mexican 
bullfights and Ping-Pong from Chi- 
na is featured, 

ESPN is based in. Bristol* Conn., 
and is the brainchild of station man- 
ager William Rasmussen. Rasmus- 
sen first thought of only supplying a 
local cable carrier — but then his bid 
for satellite space was accepted. An 
uplink antenna was built and ESPN 
was launched through space to up- 
ward of three million viewers. 

ESPN is rivaled only by the movie 
channels in popularity* As an indica- 
tor of just how popular* Rasmussen 
is seriously considering bidding on 
rights for the 1S84 Olympic Games, 

Monday* Dec., 10* 1979* is a day 



that RCA would rather forget. That 
was the afternoon that, immediate- 
ly following its launch, Satcom 3 dis- 
appeared into the vastngss of space. 
And with it went the plans of many 
potential new cable operations. 

It was hoped that Satcom 3 would 
take some of the load off Satcom 1 
which now broadcasts most of the 
cable -type TV transmissions. 

Superstations spring up 

Satcom 1 and other satellites can 
only relay so many signals. In the 
past it was thought the present 
capacity would be more than 
enough. But no one for very few) 
foresaw tile advent of the s uperstu- 
tion . 

A superstation* contrary to what 
the slang implies, is not a giant, A 
superstation is simply any TV trans- 
mitter which has the capability of 
uplinking its signals via a dish 
antenna to a satellite. Strange as it 
might seem* there are many more 
stations that want to go “super” 
than there are expensive-to-rent 
satellite transponders (receiver/ 
transmitters) to take care of them. 

A station has two ways to get 
cross-country to a cable carrier's 
headend. It can relay its signals 
over a complex routing of micro- 
wave relay towers — or it can make 
the big leap through space. Over a 
tong enough cl i stance, it is cheaper 
to go by satellite. 

It is the satellite technology that 
has turned cable TV into what it is 
today. Given best-case satellite 
availability* dozens of TV stations 
might go this route, 

A superstation is usually not paid 
for programs by the cable carrier; 
nor is it even directly reimbursed for 
the expense of satellite or micro- 
wave relaying. Instead, the local 
station adjusts its advertising rates 
upward to reflect its expanded* na- 
tional audience. 

Many advertisers feel that, al- 
though they can't afford the net- 
works, the superstations are a very 
cost-effective alternative. Lower in 
price* they still give national expo- 
sure, So* it is up to each super station 
to arrange its programming so as to 
attract as many cable carriers as it 
can. Once again, the more buttons 
the merrier- 

Ted Turner's WTBS in Atlanta* 
Ga„ is the foremost of the super sta- 
tions, Turner was among the first to 
realize the potential of that vast 
cable universe. 

He bought a local TV station that 
wasn't doing all that well and 
turned it into a gold mine of the air- 
waves, He did it by scheduling a mix- 
ture of football* baseball and old- 
but-great movies — and then build- 



1 2B POPULAR MEGHAN! CS 




ing himself an uplink to squirt it all 
23.000 miles high into Satcom 1. 

WTBS is now watched by more 
than five million people — nearly 10 
percent of all TV viewers. Not bad 
for a local station in Georgia. 

Now Turner is trying once again 
to set the cable world un its dish- 
shaped -ear. He has launched a 24- 
hour nows network — CNN or Cable 
News Network — going for his sec- 
ond button, like HBQ. and the carri- 
ers are buying. 

Watching CNN on the Cablevision 
box* w r e wore astounded by the vari- 
ety of the news. Not only has Turner 
attracted highly talented newscast- 
ers and commentators, but his for- 
mat has literally changed the way a 
person can think about TV news 
shows. 

There are news- variety hours, 
magazines, panels, news dramas 
and (thanks totw r o wacky record and 
audio reviewers) even news sit- 
confix It is news, news, news, but 
unlike most 24-hour radio news for- 
mats, the Cable News Network is 
nonrepetitive and almost always in- 
teresting. At this writing. Turner's 
CNN revenues were reported at 
only about a third of its S2-nii]lion 
monthly operating costs, but he 
remained convinced his “second 



button” would eventually pay off. 

Other station s T such as WSBK, 
Boston, are also carried by Cable vi- 
sion and other carriers, entitling 
them, too, to the title of super sta- 
ll on. Stations from Philadelphia, 
Chicago, New York and all over the 
country are vying to be chosen as 
“regulars" 1 by enough carriers so 
that they can also raise their ad 
rates and rake in the dollars. 

Must-carries, alphanumerics 

Remember those regular, rooftop- 
style antennas atop the he ad end? 
They are receiving all the communi- 
ty's local channels. Each local chan- 
nel is entitled to a button on a local 
carrier's box. Because it is required 
to transmit these stations* a carrier 
calls them his “must-carries/ 1 

It was the must-carries who began 
the cable TV revolution in the early 
1960s, back when there were no 
superstationsp no movie networks. 
Cable TV was simply an individual’s 
method of getting good reception 
when you were so far away from the 
TV transmitter that your snow- 
filled screen looked like New Year's 
Eve in the Yukon. 

Even though the Fed era E Commu- 
nications Commission (FCC) still re- 
quires these must-carries, many 



other FCC regulations have gone by 
the board. The FCC is nowadays 
much involved in deregulating. 

It used to be that cable carriers 
could simultaneously offer no more 
than two out-of-town commercial 
channels (but any number of public 
TV channels). Now that regulation 
has been dropped and the potential 
menu for the carriers has gotten 
longer. 

Then there was the exclusivity 
clause which, until it was recently 
dropped T kept cable TV in regulatory 
chains. This required that if a local 
must-carry was showing, for exam- 
ple. Star Trek reruns, then the car- 
rier could not have an out-of-tow ner 
with Sfor Trek in direct Competi- 
tion — button against button. Now 
they can, and competition should be 
on the increase. 

Many other channels, such as 
ones Cablevision offers, are alpha- 
numeric channels. These arc simply 
words crawling across the screen. 
One channel might carry racetrack 
results; another will show and com- 
pare prices at area supermarkets. 

Theae channels are programmed 
by expensive, computer-like charac- 
ter generators. It doesn't matter if 
you want italic type or little stars 
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Save inside, outside. M around your home with Macco 
adhesives, sealants and caulks. Improve, beautify and 
protect. Increase energy-savings. Have a summer-cool. 




winter-warm home. Save wilh Macco 
famous Uqutd Nails construction 
adhesives. Super Caulk"* in B greal 
colors. Macco CteaC the "invisible 
caulk. Plus other useful products- like 
Gutt&r-Tite! Liquid Seal ' -Thb Q$ulk , 
and more Put Macco stickers, 
sealers, and savers to work for you. 
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Have you been priced out 
of today's housing market? 

Miles Homes could be the answer! 



If you have the ambition and 
desire to build your own 
home, then the Miles Plan 
could be for you. THE MILES 
HOME OWNERSHIP PLAN 
IS UNIQUE. Your desire and 
dedication are more impor- 
tant than ready cash — start 
now to build the home of 
your dreams . . . the Miles 
Way. 



24 months to build. 

There is a representative 
near you. Phone: (612) 
588-9700. 



Miles has nearly 30 years ex- 
perience helping over 15,000 
families to build their own 
home. Send coupon today to 
see how Miles can help you. 



Liberal credit — Low mon- 
thly payments while 
building. 

Foundation assistance. F “ “ ™ ™ ™ ™ ™ " 

Send me your FREE Great Homes Idea Book 

Ml Li$ HOMES, D*pt- MPMC 1210 
4500 Lynda In Ay*. N . Minneapolis. MN 55412 



*3 



* Land may not have to be 
fully paid for. 

• Pre-cut materials, blue- 
prints, step-by-step in- 
structions. 
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i plan 10 do □ all or u part of work 
P 11.00 endows for priority handling 



America's Quality Kits For Over 50 Years 

Save 50 % -Build your own 

Grandfather Clock 



&uad a quality Oramjfathw CkjeK by 
K uempel that can bo a Irue hsirkwm 
in your family tor yoars mti years. 
Available in oasy-fo-fblldw plans or 
eompltfle somi assen-ibiud hand- 
cr&tM Ms with muatratod msituc- 

liors. We'll show you how Ip as- 
semble ydur own at less Shan half 
cost, wrte for Free qmcyiphvg 
litcrfluff . 

KUEMPEL 

CHIME A CLOCK WORKS 

Dept. 195 Mmnetmka Bfvd, 

EhobIskk, Minne&nta 55331; 




ANTIQUE LAMP DESIGNS 

THE WORDEN SYSTEM 

&ui id Tirrany Style Lamps 
For Hubby & Prolht At Most 
Sipmed Glass Dealers 
@Ed COLOR CATALOG >1.00 

HI. WORDEN CO. rPFOOj 
5lS. llfrMs-n St 
0 1 9 'A y Classic Granger. W A 9B&3J 





REPAIR CLOCKS 



CltY- 
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STATE 



ClJHIIIUEfll KSTfTUTl 
HI AH. LEWES TOWN, fA. 1 TQU- — 
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HERE COMES CABLE TV! 

fern* page 129) 

with eight points — a character £e it- 
erator can handle it. 

Where la Cable headed? 

For the carrier companies* for the 
superstitions, for the movie net- 
works and the sporta/news chan- 
nels* there is no doubt the future is 
one of continued rapid expansion— 
in the abort run. But how many 
great, or even tolerable, movies are 
made in one year? How many truly 
interesting special sports events are 
there? How long can expansion 
along the same lines continue until 
the cable grows stale? 

While HBQ is expanding into its 
second movie network (Cinemax), 
Cabievision* an HBO carrier, will be 
building its own uplink soon, and 
intends to broadcast its own Action 
Plus channel (of R-rated films) to 
other carriers. 

These examples are not unique. 
Where is the promise of cable TV? 
Many times in our interviews we 
heard the term ^narruwcast.^ A 
narrowest (opposed to a broadcast) 
is a show specifically designed to 
appeal to a very limited audience, 
Narrowcasts would eliminate the 
idea of appealing to the lowest com- 
men denominator of viewers. 

But where are these narrowcasts? 
Every so often a carrier company 
will do a local news documentary, or 
a movie channel will show a small- 
audience film. Yet, narrowcasts for 
the most part remain only a concept. 
They have not yet graduated to but- 
ton-hood. 

The reason is, simply, money. 
Even the huge cable universe does 
not supply enough Interest in nar- 
rowcasts to make them financially 
feasible. 

Up to 100 buttons? 

Today's boxes have close to 40 but- 
tons— tomorrow's may have up to 
100, Does every one of those buttons 
have to represent a fortune in the 
making for someone, somewhere? 

The FCC t as a regulatory body* 
lately has shown a tendency to roll 
over and play deregulation-dead, 
Yet without the impetus of the old 
and viable FCCi the broadcast pub- 
lic TV channels would never have 
been able to exist. 

It appears that, until some regula- 
tory plan is worked out* the concept 
of narrowcasting will never see the 
light of the cathode-ray tube. 

Right now, cable TV is an exciting 
alternative to broadcast television. 
But its own growth* and its own 
inherent promise, threaten to make 
it mostly more of the same. PH 





The McCuBoch 610 

is a real animaL 




60 cc s of animal power 



Anti -vibration system tames all that power, 



Teeth cut through almost anything. 

***i’;**i*.T.\ 

v 



Large volume, low tone muffler 
quiets the beast. 



Wraparound Chain Brake Hand Guard 
for safe handling. 



Oils itself, 



Fuel gauge indicates feeding times. 



Electronic ignition for quick starts even after hibernation. 



Our Pro Mac 6 1 0 has 60 cc s 
of pure animal power. But it's 
balanced and engineered so 
it handles like a real pussycat. 

The handle is mounted to 
soak up vibration so you can 
keep on cutting longer with- 
out fatigue. Automatic plus 
manuol oiling make light work 
of even knotty problems. With 



electronic ignition and an 
adjustable throttle latch, it's 
even an eager beaver on 
starts. In fact, the 610 is so 
easy to care for and rugged- 
ly built, it may be the last sow 
you'll buy. 

The 61 0 comes with our 
package of safety features, 
too. Including our famous 




McCULLOCH 

WITH CHAIN BRAKE 



Chain Brake/Hand Guard 
that stops a moving chain in 
milliseconds, significantly re- 
ducing the hazard of kickback. 

Check out the Pro Mac 
610 at your local dealer, 
hardware store or home 
improvement center. You II 
find McCulloch listed in the 
Yellow Pages under "Saws! 



Sawing is believing. 






Large ring with stone 




TOP EDGE IS 



STONE 



*030*' 



1 Draw pattern on cardboard or metal and 
cut out. Changes in the bezel si z* may be 
needed to accommodate a atone or coin. 




2 Hold pattern and silver with lever-jaw 
pliers, Scribe around the pattern. 




3 Cushion the silver between two pieces 
of leather and clamp ft in a vise. Use a jew- 
eler's saw to cut out the ring. 




4 Shape the bezel by tapping It with a 
leather hammer around a mandrel. 




6 Hold together the two edged to be sol- 
dered, It needed, even them with a saw. 




9 Trim excess eilver with jeweler's saw. 




1 2 Form on open r I ng On the mandrel Lat- 
er, it will be soldered Inside the bezel under 
the atone to support it. 
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7 After fluxing. Insert solder pieces inside 
the bezel and heat. Return the bezel to the 
mandrel to check round ness. At this time 1 
round the edges of the shank by pounding 
them against the mandrel 




10 After tapping the shank ends on a 
mandrel so they meet in a perfect match* 
flux and Solder the ring's shank seam. 




13 Insert the support ring in the bezel; 
push the stone so Its top la flush with the 
top bezel edge. Mark support placement by 
scribing Inside the bezel Remove the 
stone; solder the support heating from the 
outside away from the joint, 



4 SILVER JEWELRY GIFTS 
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increased one-half size when you 
place it on a mandrel and pound it 
with a leather hammer* 

To clean the finished silver 
projects before polishing, boil them 
in a pickling bath constating of one 
part sulfuric acid added slowty to 
eight parts water. Or mix a dry com- 
pound called Spar ex with water. 
Sparex is purchased at craft shops 
or jeweler's supply stores, 

It is always advisable to wear eye 

jPiease tym tQ&age 




5 Test-tit the stone in the bezel; hammer 
the silver or file edges as needed. 




& Form the shank around the •mandrel to 
be one size smaller then the final size. 




1 1 Send the fop Of the bezel flat and to the 
proper height for stone on 400-grit sandpa- 
per. File or sand ell edges smooth, 




14 After sanding the ring with 400-grlt 
paper, polish It on trlpoti and rouge buffs. 
Wash the ring In soapy water and apply a 
cyanoacrylate adhesive Inside the bezel to 
anchor the stone In place. 




Warnings The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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& RESTORATION 



LEARN CLOCK 
REPAIR 

EARN MONEY AY 
HOME 

IN JOY A FASCINATING HOBBY 



COMPREHENSIVE 
HOME STUDY COURSE 

Fan TULl at 16 ILE CDtJf-LfTR ■ hO-.hhpJ COfajfti* -piTiliw 

SiYEK * rc « ™ 11 w 

SCHOOL of CLOCK RiPAW 

Squire Vlllago 
7 Cambridge Court Rm M 
Toms River, New Jersey OI7SJ 

APMnVlD BV ■MI O* tCT>C*T*EW imi K* MS'* J? "11 > 



BEXT HIM GAS PRICES! 




Electrify Your Bike! 



FREE 

Catalog 



I j PEQfck PCM FL netting new bike drive tames loi^jh 
l Hi=ls I3e mdagifldfint Shop whan you want. Fits HI 
1 BAes. Adull Trikes Installs in tninuies Ihoifsands 
■ said Re-charges bvermte Travels 1 DO miles far a 
“ *me. Gel pour ecerose without slram Peitei easily 
| with nroior plugged tB liflilp improve your health 
„ ViSrl hierds Travel Id work or rid? tor lun Claris 
S wllhoul pedaling, Nois^ss. ionpo ulmg Virtually 
fl maintenance F r es QfKfltlDfi! 




L 



for a ITea crtalag write In: Pedalpnwer 
5949 Hjntuifilvd., StWHlI. N.J. OBD0-O 




S 300 wk 



*o Paid 

*-V' *vs SffifeU 

^un Liunin LiKirntbi'L ulnii'i 



WO 




L'tF 



#ND PHdln trPLHIEtfCI M t L u e. 

^ Great bpahetime after your regular 
Job! Do abmllng yourself or have others 
work for you. Genuine opportunity' 

WRITE FREE HEPGRT*pwi2 

209-6 Kent^oy, Roseville. CA 95$?S 
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Ring and scroll pendant 




1 To make silver rings of uniform alia for 
the pendant, wrap silver wire around a met- 
al rod or a hit in a hand drill. 




2 Saw across the rings to seperaie them. 
Bend the ends so they meet. To make the 
scrolls, see photos of the cross project, 




4 Make highlight heads by shaping balls 
of silver wire; melt them with a torch. 




6 Choker for the pendant Is a 10-in. silver 
wire with one end slightly bent end i silver 
ball soldered onto It. 




7 Form a hook In the other end. Round the 
choker with your hands. Finally, clean In 
Sparex„ polish and wash. 



4 SILVER JEWELRY GIFTS 
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protection when working with pow- 
er tools. Jewelers also wear eye cov- 
erings that magnify their work. 
However p I have worked successful- 
ly with reading glasses that magnify 
about two times, W 

Sources 

Jewelry m^t fKaciDiiS stofiea and alerHny altoe are 
availeitKa in uwiy places im?ugnoui iha United SIbIm, Haw- 
itwtf, ifm wmor baa ttvoa 4avoi4e sources trial earned suefr 
5 i"ius ihnJuBh COMtlHnt qua i"y and solved. They are Aflen 
Goyman, IS WcbI e?1h Si , New Y€*k, H.Y. lODML fat s*tii- 
proiws ^n n e5.. Gamzon Btoe Inc.. 2i Waal 46lh Si., New 
Yprt?, N.Y. tor toots unttpciLiti. and Myron fetoicklfle., 

23 Wnr 4Tp i St . Ns* ¥o#K, N Y. 1DQ36. W sdrt* Jlfl tit 
ribme 




3 There Is no set pattern for this ring end 
scroll pendent. Experiment by making 
parts and shifting them. Each group of 
three circlet here wee soldered Individual- 
ly, then joined Then 5-scrolls were added. 
Later, lop and bottom circles were added, 




5 Solder the silver beads in place. Then 
form a figure-eight suspension ring (see 
finished piece) and solder It in place. 





Slow your furnace down to 55° 



Even a brand-new furnace can wasle about 45% 
of its heat in the ducts and chimney. And 45? of 
your fuel dollar along with it. 

Throttle back. Just take the chill off the house 
with central heating— and heat only the room you're 
using with a Kero-Sun ‘ Portable Heater 

Like this Omni 105" It throws a lot of heat for 
a few cents worth of kerosene. Without smoke, 
Without odor Without worry. (Its U.L listed.) 




KERQ5UN 




The good news in home heating. 



If you move to another room or the basement 
or garage, take it with you. All Kero-Sun heaters 
are portables. 

There are 9 different models. You'll find one 
that's just right for the heating you need, anywhere 
you reed It, 

Feel their economical warmth for yourself at 
your local Kero-Sun Portable Heater dealer. 

Just as fast as you legally can. 

_ ALtODES FOR^PEHMfTTE^UlE^ 

I Kero-Sun, inc. n PQ. #Sfi7! Washington Depot, CT QG7B4 

j Please send me more inl&rmalion and the name of a 
Kero-Sun Portable Heater dealer near me 



Name 

Sueet Address 
iC% 



States 



.Zip, 
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cla** paint job can make the difference between a so-so and a profes- 
sionally crafted Imk- 

General finishing directions 

To finish your wood projects* begin sanding them smooth, using 
either SO- or 100-grit sandpaper. Finish raw wood sanding with 15G-,grit 
paper. Dust the piece and wipe it with a tack doth. 

To seal and prime the wood pieces in one step, apply pigmental shel- 
lac such els Bin or Fnsmelac- If you prefer the twoitep prime-seal 
method you first seal, then prima the wcmd. A good sealer is 3db.-cut 
white shellac thinned oO percent with denatured alcohol, and applied 
with a brush. Or you could use a clear acrylic spray sealer. (Test it on 
scrap wood to make sure the paint you us* is compatible with the stal- 
er.) 

When dry, rub the work lightly wnth 1 BO-grit sandpaper, dust and 
wipe with a tack cloth. Then treat the surface with a pnmermade by the 
same Arm a* the paint you plan using. Lightly sand with iWl-grit paper, 
dust and wipe with a Lack cloth. 

Apply two coats of paint Co the surface,, using a spray or hrush-on 
type. After the first coat dries, sand lightly with 220-grit paper, dust 
and wipe with a tack doth before applying a Anal coat. 

To protect delicate painted designs^ apply satin varnish over the dried 
paint. For a shinier look, use high-gloss varnish. 



This Christmas-tree ornament hangs by the 
rider'F! switch (22-ga. copper wire). Cutting 
and painting details on the donkey and rider 
require greater skill than do most other deco- 
rations. Study the color photo and drawings 
carefully as you paint the decoration. 

L Draw the pattern squares full size on 
paper; then sketch in the pattern and trace it 
on tMn P hardboarit such u Masonite, or W-i«, 
poplar plywood. 

2. Cut out the ornament using a scroll saw 
or coping saw. Before you cut the interior 



area* bore an entry hole to accommodate the 
blado, (To eliminate this interior cut p paint 
that aroa charcoal gray. ) 

Sand the edges smooth with ltMikgrit 
paper, 

4. Using a No, 63 hit, carefully boro a hole 
for the switch . 

5. Sand, seal and prime as suggested in the 
general finishing inatrBCtiona. 

6. Painting the rider lets you use any bright 
colors you have on hand. For extra color paint 
cuffs on the rider's jacket and polka dots on his 




TOY SOLDIER 



2 Toy j* 

You can use this toy solder as a mantel or table 
decoration. A good project for children, it is 
simply made of discs shoed from round stock, 
painted anti glued, 

1. Slice discs of Vh, V*, I- and IVi^-in.-dia. 
round in bologna fashion, Sand cut surfaces to 
true parts if needed. 

2. Sand, seal and paint using the color photo 
as a. guide. Use Loath picks to eEe-vate painted 
parts so they won't stick to paper or bench 
white drying. 

3. Assemble parts with white glue, 

4. Spray several etiat « of high-gloss varnish 
on the soldier. 



5 Ir 5 £ 

Kids will gravitate naturally to this lollipop 
tree. Load it with lollipops so it will maintain 
colorful foliage despite constant pruning, A 
knockdown version, it stores easily after the 
holidays. 

1. The four tiers are 1 -In. -thick Styrofoam 
discs 4 r 6, $ and 10 in. in diameter. You can 
buy precut discs or cut your own with a hack- 
saw blade or sharp knife. The 2- or 4-in,-dia. 
Styrofoam ball is available in variety and hob- 
by stores. After you cut the foam,, rub the 
edges with a piece of Styrofoam scrap to 
smooth them. 

2, Cut the base, a VA x o^m.-dia. wood 
disc, and Inure a ^-in.-dia. hole in tha center 

{Please hjm Jo oi toe 1 38 } 



britches; add fringe to the donkey's blanket. 
Use burnt umber to paint the donkey; mix it 
with white to paint the muzzle* around eyes* 
belly and for highlight* on ears, leg** tail* jaw 
and rump. 

Subtle detail like this will add greatly to the 
overall effect. 

7. Cut a 3-in, length of copper wire, insert it 
in hole and bend it to shape. Add a drop of 
white glue to anchor the wire, 




MAKE SPACERS (F ROM A 
STANDARD PAPER TOWEL TUBE 
CUT TO SFZE AND COVERED 

with self- adhesive vinyl 
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lin: "'Thunder is good, thunder is impressive; but it is lightning that does the work 

When Mark Twain held forth at Klapproth's cafe, cigar in one hand, a glass of 
Old Crow in the other, one expected this kind of wit- filled conversation. 

Old Crow was so much a favorite of Twain's, he kept twenty- five barrels at the cafe. 





r* 









F?r* U ■ si Jfr ector IMti&gwpli ef Mori Ml nil lot's 
■ari^iruL pi mi i n g " W j rtk «l K I J ppfrOf IVi tile/’ 

■■nd |a4 Print Uflrr, 

PO. Bu> i4^x r nkbdui«, M#w York Ufl4. 



OLD CROW'. 1 1 rt PROUD TASTE 
OF AMERICA SINCE 1835 






krtirufL) S4M|£hF Hh mi-twin Wh|>-.kfv. SO PtiMil. Duftlled And Bottled At ! hi 1 Fim<wn ntdCmw DiJilliry CP-, Frankfort, KV. 







GET THE COMPLETE PICTURE. 

IT'S EASIER AT 

THE INSURANCE STORE 









insurance can 
be puzzling. Do you have 
ail the coverage you need? Are 
you getting (he best prices? The best 
service? The best policies? 

At The Insurance Store- you'll be 
able to deaf with the i vftole puzzle 
because you can choose from all sorts of 
insurance From many difterent com- 
panies inc I uding T he Conti n enrai 
Insurance Companies, one of die 
world’s leaders in property and 
casualty insurance. 

What d oes a II th i s mean lo you ? 

If your considerations are finan- 
cial, you can choose the fight policy for 
your budget. If you have your own 
business, you Can choose a Company 
that specializes in business insurance. Got a 
boat? Choose the rrght boat policy. A plane? Choose 
your aviation insurance. Plus a whole range of 
ides for your home, life, car. If sail under one roof, 
to you by an independent agent 

can't get that at State Farm because they seif 
only State Farm insurance. Same thing at an Allstate 
desk, o-r any other one-company operation,. 

So if you're looking for an easy way to solve the 
insurance puzzle, just call any agent listed under 
Continental Insurance in the Yellow Pages. They'll 
take all the pieces and come up with 
the perfect fit. 



act 
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ITS EASIER 
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14 HOLIDAY DECORATIONS 
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for the tree trunk, Seal ha*a and apply two 
coats of jmeen spray paint, following preeed- 
mg finishing directions. 

3. Cut a 14-in. -dia, rlowel 13Vk in. long. 

4 . Locate the center of each disc and cut a 
Vi-m.-dia, hole for the tree-trunk dowel. Also 
cut a ahnilar hoi# about I -in. detp in the Sty- 
rofoam ball. 

5. Cut wn 8-pri. paper-towel tube into £-in. 
lengths. Wrap all piece* with red self-ad he- 
aive vinyl, 

6. Begin assembly by inserting the wood 
dowel into the bane and slipping cm a Styro- 
foam disc followed by a spacer. Top the tree 
with the ball. 

7. Insert the lollipops into the Styrofoam 
disc?; so the candy slants outward slightly. Be 
careful Lo space the lollipop* evenly, 

A iso* be certain that you do not push the 
sitem* completely through the Styrofoam or. 
in time, they will slip down. 




Rocking horses colorfully decorated in the 
folk-art tradition ride atop wooden finials 
bought at a lumberyard. You can jjcL small 
holders for the narrow tapers at card shops (or 
turn them out on a lathe}. 




EACH SQUARE - 1 ,T r 



TAPER 
HOLDER 
I PUR CHASED 
OR TURNED 
ON LATHE | 
GLUED TO 
X CU BE 



HDftSE 
\2 HEGD.I 
W BAiSWOOD 
GLUED TO 
CUpt 



CUBE, 

1 - 1/2 k 

* 1-3/4' '-HIGH 
PINE 



or / r- y* 3 " 

F 1 NFAL I PURCHASED OR TURNED 
ON LATHEF GLUED TO CUBE 

ROCKING-HORSE CA MOLE HOLDER 




r 



1. Mark off I he graph squares full size on 
cardboard (see drawings),, sketch the horse's 
outline and cut out, 

2. Outline the pattern on l^in. basswood, 
To save time, cut out two horses at once by 
damping or tacking piece* of basswood 
together. Use scroll saw to cut out the orna- 
ment. Also cut out the Vti x * HMn. 
block. 

3, It's easiest to paint and decorate the 
wood part* (horses, wood block, fimat, taper 
hoLderji before assembly, Seal, prime and 
spray-paint the background according to the 
finishing directions. We used Krylon No. 1801 
Chrome yellow spray paint— select your own 
color, 

4, Before decorating the candLeholders* 
familiarize 3 'ourself with the design by draw- 



ing it in pencil on the cardboard pattern. First 
sketch in the saddle and the rocker; then add 
the flowers. We used jars of model paints in 
red, green, blue, black, gold and gray-green 
colors. 

However, before you apply the colors, paint 
the decorative areas white to makts the final 
colors stand out. Avoid getting paint on the 
surfaces to be joined, as glue will not adhere. 
For a fail-safe approach, tightly pencil in the 
pattern before you paint. 

15- When the paint is dry t glue the horses to 
the wood block, making sure they are properly 
aligned. Glue the bottom finis] to the wood 
block and glue the taper holder centered on 
the top of the block. 

G, Protect the painted decoration with sev^ 
crai light coats of satin finish varnish. 




TREE AND 

ANGEL 

ORNAMENTS 



aOflE 1 / S - D ! £- 

HOLE FOR- 

STRING 



IVB* PLYWOOD 



EACH SQUARE 
* V r T d 



BORE \ 
V16"-QIA' 
HOLE POft 
STRING 



SLOT 



W r PLYWOOD 



<uml Flpgitl 

The tree and a lagel ornament^ cut in several 
parts, are joined by interlocking slots. 

L Mark off the graph squares (see art) full 
size on cardboard, draw in the ornament pat- 
tern and cut but the shape. 

2. Trace arpund the pattern on tA-in. poplar 
plywood or hardboard- 

3. Use a scroll saw to cut out the ornaments. 
Cut the v^in.-wide interlocking slots before 



cutting out the shapes. The plots; should be cut 
to give a slight amount of play to allow for 
paint buildup. Then, smooth the edges" if 
needed. 

4. Bore a Viu-in.-dia. hole to accept the tree 
hanger. 

5. Sand, seal and apply the finish. See color 
photo for paint suggestions, 

6, Assemble parts using a small amount of 
white glue. 

7, Apply a high-gloss Varnish. 

(Pfaasa turn tc cage T4flj 
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dockbuiMert 
choice. 



Send today lor our Hew Free CalaJog< Ol th* 
most migniricenl heirloom quality antique 
rtprcdueiion deem you wn build. 



Your chnici of GrintfuMr. tryflamaihtr will, mamla. 
deli, tlaeu. a iTutt An'iil^M Uom pUm nr mdy- 
lu-issimdifl AiEs fur til towels &l still Wilh s c h d *r 
harS-rtialch-Ed Pin Jwu'jlIi 1 . > r i ttilflul oak. Chflrry or Kpn ■ 
dum ntahueiriv. Imparts prt*is*ftrt im 

lHiucs Solid brief dials plus Umto . hjrdrtwt. C oc ■ 5 snf 
acctE-HiriBB. Yau W( nivBrMpnilirf" calalpg ftij'll 
bui'd + herltr c*stk 

r Umi tfrftfl ffi* wur Frw 32 p#gt«»r CM 0 fl> 

icnckwPOO lof po*tig« iref handlprtg. 

Name 

Address 

Cily/Stota. 2* 

Mason & Sullivan Co. 

Dept 1121 Qsiewille.MA 02655 





WEEKEND 
WELL DRILLER 

SAVE * 10 DD OR MORE! 

For less than Si per ft. 
you can drill a water 
wed in your backyard 

ntfst weekend j 

Have all the 
pure, fresh 
water you 
warn FREE! 

The HYDRA- 
DRILL drills 
water wells 
50 to 200 
fs-Ht deep, Easy 
to operate as 
a power lawn 
mower! 

FOR FREE BROCHURE 

CALL TOLL-FREE 

(800) 821-2280 

A*k fgr E"t, &230 
or wriw to _ 

DeepHock 

Department 5?3G 
Opelika. Alabama 36002 
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NOW, ForThe First Time- 

Use The WOODBITS 
The PROS Use ! 

PROFESSIONAL WOODBITS are NOT available in Hardware stores. 

Stores only carry spade bits which lear grain, clog and bind; Or meial- 
cutting twist bits that also bind and — what's worse— "skate H off the mark 

Why isaWOODBIT Best? 

A PROFESSIONAL WOOD BIT ha* Tour feature* designed specifically 
for wood; 

* A CENTER SPUR that locks your bit on course and sc 
prevents "skating 11 . 

* TWO CUTTING SPURS that start and dimension a 
perfectly round hole. 

* EXTREMELY SHARP FLUTES extend from the two 
cutting spurs and continue the cutting action ail the wi 
through the wood , . , shaving the sides smooth, Most Important, the 
two spurs will not splinter the wood as the bit cuts through , , , as 
spade or metal cutting bits do. 

* THE CUTTING FLUTES ARE ENGINEERED for oplimum chip 
ejection so that your drilling machine won't bind and burn out, 

LEICHTUNG'S PROFESSIONAL WOODBITS can be used In portable 
drills or drill presses with chucks of % FI or more. 7 piece chrome- 
vanadium steel set includes %, y l8i % ft ifc and %■" sizes. Lengths 
from 2% ■ 5% JF . Made by German professionals for pros or 11 wood -be" pros, 

7 PIECE WOOD BIT SET ONLY $17.95 





Depth Adjusting Collars For The 7 Piece Set 

Get the precision of a costly drill press lor under $10,001 
Here's how they work; Figure the desired depth of the hole; 
slip the collar over the bit to that depth; fix the collar 
position with the set screw — and drill. 7 collar sizes, 
ft “ Va "h fit each bit In the ? piece wocdblt set. Tool steel. 

7 Piece Depih Adjusting Collar* *.*,-*.*.*.. ONLY $9 .BE 




Buy Bolii Bits And Collars And SAVE $2.00. ONLY $25.90 



Complete Your Bit Set With These 4 BIG WOODBITS 

Primarily lor use in a drill press, these larger diameter bits can be used % N B II J+ $11,95 
in any powerful portable drill with a^or larger chuck. These are Bit.,.. S13.9S 

really top quality professional cutting tools. The %' r bit is 7%" long, the ft" 1 Bit... $15,95 
% % and r are 7ft" long No collars available. 1" Bit*** $17,95 

Buy All 4 BIG Weodbkta (SAVE $10,00] ONLY $49 00 




COMPLETE 18 Piece Drill Set (SAVE $17 75) $69,95 

1 6 PIECE SET INCLUDES: 

7 BHs: vv i"i 7 collars lo malch pfy$ a Bid WOODBITS: s;~-1 



YOU c™ Order Call TOLL FREE 600*321*6840 



Tool* By Pho n*r. Wq fl M id*r1li Call: <216) 631-6191 



Yes Rlc Lelchtung, please send me: 

i 7 pc. Wood bit Set|*k @$17 95 , + 

7 pc. Depth Cctaars Td Match A&ove Set ig $9 96 , , , 

14 pc Oil and Collar Sells? @ S25.90(SAVE $200) . 

_ V BIG Woodbit(a) @ $1 1.K 

%*' BIG Wdodbitja} @ $13.06 - 

BIG Woodbltl*) ® Si 5-95 

„ 1-BIG Wocdblt(a) @ $17.06 

AIM BIG WQOdbLts @ $49.80 {SAVE $10-00} 

Complete Ifi pc. Drill Sal(s) @ $69.06 (SAVE $17.75) . . .. 




\ 



Shipping, Handling and Insurance A?:??. 
Method Of Paymenl Ohio Residents Add 5 V> Tax 

□ Cheek QVISA □ MaslefGlwge TOTAL 

Card # Good th ru _ 



Name 

City ,. 



i LEICHTUNG 

V^THE Workbench People" 



Address 
_ Slate 



O Enclosed is ^ 
my order for jj 
WOOdNlS- As my 
BONUS, please 
send your 64 page, 1961 
color catalog ol hard-lo-find 
woodworking Ipcls, PLU£ 
all catalogs and new tool 
bulletins FOR THE NEXT 
TWO YEARS FREES 

□ Enclosed is S1.DG. Please 
?.e»nd ypur 1961 color 
catalog PLUS all catalogs 
and huiielin-s FOR THE 

NEXT TWO VEARSI 

a 

i 

t 



Zip 




■■ : 

u 4944 Commerce Parkway it 1 280PM j 



r“ C level an d r Ohio 4412B 
= Phone 21^831-6191 
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You dbn r t have to colder parts together to 
make this handsome copper wall hanging. The 
relatively new cyanoacrylate adhesives let 
you glue metal parts securely. The eosttiast of 
our Christmas daco-ratlons i» made of )R-ga, 
shoot copper with sheet nickel-silver accents. 
Our designer used three I2><l2-in. sheets of 
copper (about $8 per sheet). The angel has a 
grfien patina- If you can't find the sheet metals 
or patina you tan buy them by mail from All- 
craft Tool and Supply Co. Inc. 100 Frank Rd, 
Hicks ville, N.Y. 11801 <516/433- IflGG). 
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DOUBLE ROLL, 
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ON PENCIL 



DETAILS OF FOLDING COPPEfi 
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1. Mark off Che pattern squares full size on 
heavy cardboard or canvas board and draw in 
the angel (.see art). 

2. Cut out the angel with a utility knife and 
mak* the scon?* and cuts noted. 

3. Cover the angel with *haet cupper, sour- 
ing it with white glue. Allow Vb-in. tabs of cop- 
per along the edges of the angel. Cut away 
excess copper between tabs* bend them back 
and glue (see back view). Allow time for the 
glut to dry. 

4. The copper texture covering the angel is 
made by cutting strips of copper sheet in var- 
ious sizes from 2 Mmil widths m the wings to % 
and W in. widths in the neck and front. RoU 



these strips around a pencil to form tubes (see 
details in art). 

Vary the &i£fis of the rolls by using pencils, 
tin paintbrush handles and other small* cylin- 
drical shapes. 

o. Glue the tubes in place with cyanuacty- 
Lute adhesive, varying the size to suit Eh** area. 
Be careful not to get glue on the front of the 
copper; the green patina w p ash won't take over 
the adhesive. 

6. Brush on green patina and let it dry*. 

7. Use No. mO (fine) oteel wool to rub off 
the patina and to bring out the copper luster m 
selected areas. 

8. Spray piece with satin-finish varnish. 



x - L “ ■" "v 

GKEATEANAWAN 

* WUD> f> WKES$» I 

Fvr Mribui Orwf Mm. of I 

(ft I y^N rf**! 1 CM 

*P*i tl W II fwo nwn emn load and carry awayt 

* Build this industrial quality splitter 
tor half whal you'd pay for a slore- 
bcught machine. 

* Auiomatic cycle* eaay-UMInd peris 

* Only fiat welding skills required I 

* Drive it with your car Or pickup 

* Exclusive 2-stage, 4- way Splitter 
head (patent applied for). 

* Mo separate engine to maintain | 

or fuel ! 
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High- wheel bicycles are produced with wooden drapery-type rings and 14-gauge wire. 



For a change from the traditional Christmas 
symbols, hang thejw high- wheel hikos in many 
colors on your Christmas tree. They're made 
of a smaller { 1 ■ in. i . d . ) wood drapery -t ype ring 
glued to a larger (2Vi-in. i.d.) wood drapery 
ring. Rings are available gt Lee Ward* Inc. 
and at other craft and housewares stores 
across the country. 

1.. Begin by sanding the rings with 150-grit 
jumdpaper to remove lwt\y gib; or uny linbh 
that may be nn the rings, #q paint will 
adhere. 

2. Mark and bore four pairs of tirin.-deep 
holes (using a No. 4b bit) for the 14-ga. wire 
spoke inside each wheel, Bore holes directly 
opposite each other, Fir&t halve, then quarter 
and divide the wheel Into eighths to locate 
boles, 

3. Bore hole with same bit for one-piece 
frame in outside, top of each wheel, 

4. Cut four pieces of UA-in.-long wire for 
spokes, apply a small amount of white glue to 
the wire ends and insert each into the hales of 
the smaller wheel. 

5. Cut four 2^-in.-long pieces of wire for 
spokes; glue them into the larger wheel. 

6. Line up the bottoms of the two wheels, 



making sure that the steering holes are on top, 
and glue the edges together. Wipe away 
excess glue as paint will not easily adhere to 
it, 

7. Cut a o'^-ln. length of wire for the one 

piece fra me {the handlebars are i^eparule). 
shape it as> shown in the photo and glue the 
ends into the holes, 

8. The 4-in. wire for handlebars wraps 
around steering wire; end& are looped, 

S). Kt>aJ and prime wood; apply two-coats of 
spray enamel in your choice of colors as sug- 
gested in finishing directions. 



tvl 

Lightweight, easily made doves, of aluminum 
screening can rest on the tiniest tree branch. 
Yam bows add color. 

1. Mark graph squares full size on card- 
board. Draw- in dove pattern ant! cut out. 

2. Fold aluminum Eeroening in half, sand- 
wiching cardboard pattern* and making sure 
the screening fold is on bottom of dove. With 
grease pencil, outline dove on screen and cut 

fFtease rom to gaoe 142 J 
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DO-IT- 

YOURSELF 

FINE GRANDFATHER CLOCK K3TS 




STARTING UNDER 

$ 235 

fmd.iriny mayenem 
and dial) 

•Factory direct 
prices 

* Heirloom quality 

* Solid W hard- 
woods: black wal- 
nut, cherry, oak 

* Easy to assemble, 

parts pre-cut 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

* Prompt shipment 



MASTER CARD and VISA ACCEPTED 



wrn* lor FACE coiof artaksfl 



EM l >EROR* 

CLOCK COMPANY 



WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER clocks 

Dm p i . f.A j ^mpsror IfindusniSl P?rfc 
Fairhcipe AlflUama $05-3? 
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42 Main St., Lynchburg, TIM 37352 

IC 



JACK DANIEL 
SQUARE GLASS SET 



Mr, Jack Daniel was the ong.nalcr ul the 
square b nit's for hie whisky and always 
wanted to have a matching square glass. Well, 
here rt is! This hefty square glass (each 
weighs 14 ounces) is (he perfect companion 
to a bottle ol Mi, Jack's finest. The inside is 
rounded to mate drinking a pleasure and the 
original design is lired m for good looks and 
durability My $15,00 price for a set of 4 
glasses (S o i. capacity) includes postage. 

Send check, money order, or use American 
Express, Visa or Master Charge, including all 
numbers and signature. 



(Tennessee r&idmt* add 6% sales ta* } For a color 
catalfirg lull ol old T^nrusste items and Jack Daniel's 
m&mofabi tia , send SI .CO to above address j| 



WOODWORKER 

Do-it~Yourself 



H-Tc 

with 20 

WOOD 

SAMPLES 

104 riant pages 
— lIlHf l£Ht4T*t 
■rabLner A furnctujc 
wixids, fUftblfc blflcky IllUj*, hll^4rt P 

(lifted mn 4 dings, (lk. ftarnlnj.. Gliding, rr'icilv- 
iig bd««. CoJwt null kJt, Woud finishes, cue, 
lamj» p«.rti, Mirqwir) kits SpEtiiJl) iud- 
T*i?rkljij; (CufhJh. Oter 2,000 hird-to-find >i: Jtikti 
produces. VVmsd'rtHfcrkirj; hooks mid pEum. 

TEAR OUT AD. MAIL TODAY 

CONSTANTINS Est. ist2 

2051 Emkhtittr R»d, Irpnm N.T. 10461 

I 1 t nrtiwfd 51.50 fw WooilifUkMi f ■■ ■ Uif 
mith 20 urnplrt rf beautiful »<»d Itnt-frs friim 
sarnillld rlH *OrM! All idtniifard. (jfiKlikml. 
Hrlptul *llfir hlJhini Of Itillthinp. Finrsl 

Si. 50 refunded nn first raffthog itfd#r_ 

O f nrkwri fl foi EiEibg wiilwtil unpick. 

D A I -NO nKkM 52-50. N^nd jpfmrtfcjl In- 

\Erurliim Riaaii|U H Crtillk V^htrr Crif|- H 
Ha* id crcat* dcfonlhe Hiucr Tedh 

nlqim, paltrrns, preset; K 3i\ the pcrfKt «np- 
pk-mfnl to C imMavUirit's Nr Caldo^i 



Kimt m.*., 






out shape, Dcnt'f cm# fAe fold, 

3, Fan out wing*. to shape. Apply several 
light coats of antique white spray paint. 

4, Tie a yam how at the dove's neck to keep 
the two Sayers of screening together. 
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Twelve .stained-gLass triangles are easily 
formed by making straight cuts with a glass 
cutter. 

The materials in the decoration include: col- 
ored Etass, Vi*- in, -wide copper foil tape,. No. 
10 copper wine, 50/50 solder, liquid flux, pati- 
na (copper sulfate dupfiplved in water! and met- 
al polish. 

Tools that you will need are a waterproof 
felt-tip marker, glass cutter, pmfle^jaw or 
glass pliers, paintbrush and €0/100 soldering 
Iron. 

fPfeage fufn to page 
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“Home heating costs were eating me 
alive... until I got my Buck Stove! 9 

Mr. Gobel Green — Cand hr, jv.c 



the Buck Staves Whole Ikku* 
healiiy thalers ynu money 

The Buck Stove k not just another wood move, 
freezing you in one mom and roasting you in 
another. Its a tow cost, hi^-techmbgy'aJternatn'e 
to vour present gas. oil or electric heating system, 

With its own built-in thermostatic blower, the 
Buck Siuve works effectively and efficiently safely 
and quietly And vet}' macpensively — using less 
wood than a conventional fireplace and no more 
electricity ih an a 100-watt biilbu Vet, unlike a 
franklin- type nwodstove, it can dependably heat 
your entire house — up to 3,000 square Beet. 
And keep your family toasty w^arm. day and night. 

In feet. ifs uncommon lo find more than a 10°F 
difference between the room in wtikti the Buck 
Stove is located and the far end of the house. 

I low much PMiry will you saw 

with a Buck Stw? 

Vfr'hile savings depend on a number of factors, 
current Buck Stove owners report saving up to 
80% on their heating bills, that's more, those 
savings shoufd increase with every passing year 
Because white conventional fuels will continue to 
grow scarce and expensive, trees will continue to 
grow — period- 
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iVitbntilvomtUKiStow 

heal iiiy sy*fem„ 

Buck Store invented the forced air wmd heating 
system and has continued perfecting it ever since. 
Its exclusive and patented design — for both 
fireplace insert and freestanding models — cannot 
be duplicated 

Since many Buck Stove imitations have appeared 
on the market, we think you should know why 
Buck Stove is still the leader. 

Qualify Omstructfmi — The Buck Stove is made 
with three steel w-alls. The firebox is pressure 
vessel plate steel — the highest quality steel 
, available, The doors are oast grey iron, and the 
glass door inserts resist breaking at temperature 
as high as I200 Q F. 

.tirtigbf Design — The Buck Stove hcattpg system 
Is engineered m bum w-tjod or coal slowly and 
completely, allowing a controlled, even flow of air 
acrott the fire. This precise draft control makes it 
easy to build a fire and eliminates constant fire 
tending, 
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3 Sf*eed Ibmnastatic Bkww — The Buck Stoves 
powerful rear-mounted Mower can completely 
recirculate the air in an IBCW square foot house 
once every half bout insuring even heat distri- 
bution. And since the thermostat is regulated by 
the firebox temperature, very httk* beat is test 
up your chimney when the fire is hot. And your 
house isn't flooded with chilly air when the fire 
cods down. 

Factory Certijied insttiihiHon — The Buck Stove 
has been rigorously tested for safety and is LI 
listed But more important, every Buck Store 
ins [alter has been factory trained and certified, so 




every Buck Store installation can meet the stria 
specifications of Underwriters Laboratories,. the 
National Fire Protection Association and aU local 
fire and building ctjdes. 

One Buck Slow immr kails to 
another awl another and another.. 



If you reallyw ant to know how good a Buck Stove 
is, ask a Buck Stove owner On an average, every 
Buck Stow owner sends us five new customers 
Customers who are looking to save money and 
keep warm with die best wood heating system 
immey can buy. 

Read this before you buy: 

The Buck Stove"! Didn't Know That!" book will 
tell you what to look for and what to k?ok out for 
when shopping for a wood stove. .And give you 
some surprising answers to the most-askd ques- 
tions about heating with wm>d and coal. 



r» get yw fr** eofY, just call , - JD . 
toll free I 8*fr« 1-«W 

( In Illinois, 1 -800-972- SS^S). > — 

Dr mail the coupon below' 
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Mail to Smoky Mountain Enlerpnaes, I nr. 
PO. Drawer 8789, Dept- AZ 
Asheville, Nonh Carolina 28814 
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Doctors Prove Yon Can Help Shrink 
Swelling Of Hemorrhoidal Tissues Due To 
1 1 flam matton. Relieve Pain And Itch Too. 



Gives prompt temporary relief from 
hemorrhoidal pain and itch in many cases. 



Doctors !i.ave found a mo&t effective 
medication that actually helps shrink 
painful swelling of hemorrhoidal tis- 
sues caused by inflammation. In many 
cases, the first applications five 
prompt relief for hours from such pain 
and burning itching. 



Tests by doctors on hundreds of pa- 
tients showed this to be true in many 
cases. The medication the doctors used 
was Preparation ff®— the same Prepa- 
ration H you can get without a prescrip- 
tion. Ointment and suppositories. Use 
only as directed. 




Get " Diamond- Studded 



RUNNING BOARDS 
for slep-up convenience 
r and prelection for l 
m body finish? M 



Bright and flashy! Bold and classy! 

Heavy-gauge aluminum RUNNING BOARDS for pickups, vans. etc. 



* PralecEii finish ftnnf*, qrg vr.\ m mutf,. 

tir f mow, mty ilushp dtntt. turn 

* Elly Step -Up! "Diamond' 1 tread deiigri! 

* Built-In front splash gujfdi; mud flaps! 

* Top quality I Sltlif J-ttiOrt «ju JrirUted l 

* Hard wart „ in iti 1 1 at I an km I ructions incL 
*Slyiti tor custom Fit on pickup*, vans. 

4x4 'l. SUburPsns, off-rand v chi etc*! 

Order direct arid Hvt}! For pricos or FREE 
iHaratufe. pho^o f t>H F roa 1-AQ0-32S-5&4S 

I In Minnesota dOC - t 4 ?-5 75 0 i 
□oiler inqj*r-nsi In^led 



Nation^ Acefsscry Specialists. Inc. Depl. 
P 0 . Boa I 37 G, M.rwgpnlii, Mi-nn & 544 Q 

RyqJi mf rrir-i# .ninr.-n^-.ur- an rl p u-r.rt I'lfc. 

PL1 * M PA INT C LE * H L V 
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i. presenpborr glasses 
[of your preseat lenses 
duplicated) by mail and 
31 big savings. As low as 
$14.95 “-frames, lenses, 
and case! Satisfaction 
guaranteed Write for 
Iree catalog. 
All lenses, all styles, 
rism Optical, lnc. t Dept, PMlD 
H, W. 7lh Ave , N. Miami, Fl 33163 




** » AUTO MECHANIC 



Utn 1 1 Mm it 1pm Tlrmt tftih FI* mvtoi Ek- 
PNltnH. Vou'lJ kiff! iv> Durdawn Ihc ^nfiu, 
nt- lint hrdiS.^. rtpuii and rc .piece iteenjif, 
?nd, il.iUh, i2h>:n i mns- 

iTlmidfl. Flfrl. cm I inp. e-lEclricil 
CWfy thing from nuncir lune-up Ltwruijqr 
h&Mh A ppruMEii Eor veIk. Send tnt lacth 
AU\a Uickirtci $chebl. Dipt. PflDiD 
*C$£gniar. sen -Ion. FonniylvBnu 1B515 
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HINTS 

FROM READERS 



Snow-hoe ho 



HOLE LARGE ENOUGH TO ACCOMMODATE 
RAKE WAfiDLE |NOTE POSITION TOO 



Next time you need a slips heet 
between pieces being bonded 
with contact cement, try clear 
plastic cut from material such S3 
that used in grocery- store vege- 
table bags, instead of the usual 
kraft paper. The transparent ma- 
terial lets you see both pieces 
clearly for easy alignment. 

— fVcdtwr E* Burton 



non NAILS 
DRIVEN FROM 
SACK AND 
CLINCHED; OR 
USE r STAPLES 



I devised this “snow hoe ip for 
roofs several years ago when our 
area in Ohio received record 
snowfalls. It prevents injury to 
me and the roof.— H,E. Schultz 

Propane-torch holder 

A Christmas-tree stand can hold 
a top-heavy propane torch se- 
curely upright. Cradled in a 
stand, the torch won't fall over if 
it’s put down hurriedly or kicked 
accidentally. — LeRoy J. Hebert 

Vinegar removes glue 

Ordinary household vinegar re- 
moves glue from clothing. Warm 
vinegar loosens glued joints. 
Heat the vinegar to a simmer and 
brush several applications over a 
glued joint , — Lane Olingk ou&e 

Plastic slipsheels 
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The Popular Mechanics Product Feature Mark. 
You'll find it on tools, home and car care 
supplies, workshop accessories and much more. 
Products displaying the Mark let you know 
they've been featured in the pages of 

Popular Mechanics. 

And for over 75 years, readers have been turning 
to Popular Mechanics’ pages to find reliable, 
authoritative information on a vast array of topics 
ranging from home maintenance to outdoor 
leisure activities to automotive care. The 
reason— -a sold reputation built on a tradition of 

dependable reader service. 

The Product Feature Mark is one more way 
Popular Mechanics serves its readers. 
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There Is NO OBLIGATION and 
NO SALESMAN Ml Dali -ever I 



ff rfMifum V' hfT" 
r ^ rri i :■ i“J. juli i/tliA 
P&ttetnt ‘‘■■u-V 
anif addrns r.i 



IEL&AW POWER TOOLS Co. 

901 Z Belm©tMlqinp 
Kansas Crty. MO 



EEL $AW POWER TOOLS Co. 

901 Z Pi^ld fluilding 
Kansas Oty. MO&4111 

I — Y'ES, pitas* st/TJi mi i , he FREE Rookiei ftwt 

m f t emph M /fieri n j ATuiwr 

Atohir-Saw ji-J hit d-rt-uih an 1 cuw 

□ Jti-Ikiy F'fft Trial n frt. - in my uvn jAsqp., I 
l*fr# IT flirt pWijfAjrfcJ# a*d ihM Sit 
Saitimisa witt-catf 



Mn.*. 



CWr- 

llali 



Only Compete Workshop Too i Of its Kind ffl Tho World* 

From tho day il arrives The Balsa w will make and save you 
money. With shortages and inflation driving lumber peces 
sky-high, this versatile power toot quickly pays for itsell by 
easily converting iqw cost rough lumber SniO high val'ye 
finished stock, Make your own quarter-round, base mold, 
door and window slop, casing, tongue- and -groove . . . all 
popular patterns. Other Bel saw operators turn out picture 
frames, fencing, clock cases, furniture, bee hives, bed slats, 
surveyor's stakes ... all kinds of mill work. Handles lough 
oak and walnut as easily as pine using only one small motor, 
and so simple to operate even beginners can use it. 



Men Mdwntf nvirywhero are using Uhls one 
Hr* toss pawf««d machine 10 start art build 
i hid own new ousitwsses rougut fa rte 
stm. Supgly linnberjfsnfc carpenters and 
In your area wlEti doer «d irttfow 
bed mm COve M 
ad itak Trim You m sei 
picture time la cuntofn Ararmrg slices 
E-amt sEnres, department si-ores and tirrstf To 
if$ars. All patter ns iviriitils or design yrmr own 

G#t FUE ftookltr wlih fam and full 
d«tolli „ . . RUSH COUPON TODAY! 
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READ WHAT 1ELSAW ] WNEflS SAT: 



I MugM j ts»-ch pi -jJriyl in r* f Dufl*. J\‘ 
iHef WnriQ rl flUhe I 'ijurrrl E Z-ji+tf 

tVxiQli mtirf lo pif % Ihe of 

in# Pi « 'ii M ipiiy don * C'JOd ch 

R. £. C lirt. - Sprlngrn UT. Ohma 



Thil piyi lar llnH ■-“■Jhin; i“CPEY 

W pi S(-K Wtfdi It <4 t TPt '*T Cvrt 
'nacnim land I fgrrtiK 4 4 mvi W i J Mly 
tipficlrt Inr its pm II dot* f^v-nj raj 
£4yii pi! 

Suphth suiultf- OungMlHt. Pinna. 



I V! J CUMI 'Mi:i tv Y^IS rd im n[r* 

ten's? Tit p* n* hjs fjL-md . 1 < Sffl.WW m 
flfvin ftjri d | \m\ mifiilrnfrl I 

ft fit trt ir - RBithiirg . Q itdon 



I 'KiFTirnend Iftr Dr 'i* js Ihc rFoi” idcNl 
IAdp l>: 1 Idr CCul 0 Swfl WC uM 

V* MT I diY rn ttn WDit>rch mpew 5 hw 
((HilJi r Bft Hung wlhpul it " 

in Midden. Idiiaf 
Wdrtb*nen Minium 






Power Tool! 

This one power-fed tool — 

SAWS to faired Width .. . 
PLANES ti desired Thickness . . 
MOLDS all iiopular Patterns . . . 

- aU in one fast operation! 
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OH QUEST 



jjp' |championJ 

QUILTED 

VEST 



Save Cj<i Turte-ufr with 
Champion spa r k 

New western 
$cymtf IDO 1 * rtyion 

WfttlBSlQZ.DaqTCi)* 
HOllDfl^ 808 Snap 
front, 3 large pocket: 
5, M, L Xt 
United quantities. 

Sms Use 12195 



#1503 



ZEMCO 
28 FUNCTION 
TRIP COMPUTER 

SY COMPUCRUISI Accur seelv monHon trip 
dat.1 Inducing fuel efficiency t usage, speed, 
otetance. fuel remaining etc in standard and 
metrics. For US cars, imports except diesel. 

f rrH injection models 

LIMITED QUANTITIES SUQ JSC S11S.9S 



B-OU rarr^^u fcrdwM 4 



^ AM-FM STEREO 
RADIO AND CASSETTE FOR 

IMPORT & CM X-BODfED CARS 

in dash mourning 
with ncse pieces f or 
froth horlzonraf and 
vertical mounting 



SUNTUNE 

TACH ^ 

solid stale m 
for ail fiEl 
ignition 

systems. 

Heads 0-8CO0 
r,p fti. ighted 
sug. list 3 tso 



Check out CHILTON £1981 
AUTP 1 IMPAIR WANUAL, and 
IMPORT REP*!* ftUmtlAL 
Hardbound f K\ ! 

vouf CtKMCt PJjLZ 



re Christmas Oft Guide and check an the 
giving ideas Prices good November 2Arh 
through December list, at participating 
CAR0UE5T Auto Ram Stores 
Wtfre in the Yellow Pagei 



NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS yo$22. 50 AN HR. F 
Start at Home in Spare Time 

The mul il -bill ton dollar Rubber Stamp business-onr? ron- 
Uollvd by a few big compainie^is now being token over by 
small operalon-on^ in every rnmrr unity in ihe U.S, Men 
and women who have this inexpensive machine can turn Out 
huge gudill (ties of Rubber Stamp*. Working full capacity it 
rrv ■* mnch ft* $33,09 mn hour for the ^peiatm. 



THISTABLfc TOP MACHINE 
MAKES EVERYTHING SIMPLE & EASY 



can fam «ii 

Yciiu don't nee cl Experience. We Supply eve 
help finance your atari. For hill particulars 
send $10.00 for SQ4 page book. Oih in nr ihe 
lucrative Rubber Stamp business m your 
comm unity NOWT Rush coupon Boday. 

f.-Htpi R-2-JP 



Rubber Stiaf Div. 

Warner F Jr trine Co, 

1&12 J«ry|f Aw,-ChiiiiK|Ur IL 643626 
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. Rubber Stamp Div. 

WARNER ELECTRIC CO. 

15L2 JirUs Av#. s hL 2 .IP 
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L Enl^rfe the pattern shown to full size on 
ft sheet of paper. 

2. Place glass over the pattern and trace the 
lint* cm gUsg, Gut out pieces. If you can*t see 
the pattern through glass, cut out pattern 
pieces, position them over the i^ilm and trace 
around them. For technique* in cutting 
stained glass Flood itmtr H oth# WtthCol&r 
Through Staimd-Glas s Windows (page 110, 
June "76), 

3. Wrap edge& of each piece of glass with 
copper tape; carefully fold It oyer edge a so 
equal tape is on each side of glass.. Smooth 
tap* down with round pencil or dowel. 

4. Brush on flux and tin (coat with solder) 
the copper on the 12 pieces of glass. 

6, Solder the tipe of the triangles together in 
pairs so they form Vb. 

6. Flux, solder mx Vb together as shown. 

7* Solder on a ware loop at the top. 

8, Wash the piece with soap and water. 
Then rub the metal with a cloth dipped In pati- 
na, if desired* and apply metal poh sh 



i J 

l^atma applied to the metal of these Christ- 
mas-tree balls gives them an antique look. 
Yon can bring out the vibrant colors by posh 
Boning tree lights behind the bails, Materials 
and tools used are the same as those in direc- 
tions for the stained-glass stars, page 142. 

1 through 3. Follow steps bo enlarge the pat- 
tern, cut the glass and wrap its edges with 
capper foil noted in stained-glass star direc- 
tions. 

4. Position the taped pieces of the Christ- 
mas ball on a scrap of wood and hold them in 
place by hammering tacks in the wood along 
the perimeter of the ball. 

&. Brush on flux and colder the pieces 
together. Solder a small loop of wire to attach 
the decoration, 

6. Wash the piece with soap and water. 
Then rub the metal with a cloth dipped in pati- 
na. 

7, Apply metal polish to make the patina 
shine. 



32 jsfrmus 
jm*uss 

The Christmas mouse is cut of ’A-in. (actual} 
stock with the tall and hind paws shaped and 
glued in place, 

L Draw the pattern (see art) Ml size and 
trace it onto the stock using graphite paper. 

2. Cut out the mouae body, 

3. Cut and shape the paws of Y* k to X to- in. 
wood scraps, 

4. Cut and shape the tail of a l x lh x 
3to-in. wood block. You 1 !! need %-in, stock for 
this piece. 

5. Assemble the p&rta with white glue and 
allow the glue to dry. 

6. Seal and prime in accordance with the 
preceding finishing instmetions. 

You'll use black, gray, ned p rose and white 
paints, Mix the white P gray and a dab of rose 
to produce a warm gray. Mix the rose and 
white to make up a healthy pmk. 

Paint the piece gray and white tlnst. When 



1 4S POPULAR MECHANICS 






it^s dry, you should lightly pencil an the details 

and paint them. 
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■FEET aorrow 
VIEW - 



TAIL 



CHRISTMAS MOUSE DOORSTOP 



EACH SQUARE 
U2 ,J 
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ATTACH PARTS 
WITH CLUE 



SI PE 
VIEW 



WF STOCK 



BOTTOM VIEW 
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Our Santa design is simplicity itself. Hang it 
from the mantel along with Che Christmas 
stockings. 

L Cut the discs £*ee art? of V^-m. pine (ac- 
tual dimension), using lto, 2 and 2Va-xn.-dia. 
holesawg. (You can also use 1 -in . stock- How- 
ever, in this caBg cut the dowel slices in Step 2 
the same Length as the thickness of the pine 
stock), 

Chuck the rotary saw in a power drill 
Clamp the work to the bench. If the dnil ig 
variable speed, begin $X Sow until the bhwl* 
penetrates the work, then operate at highest 
speed* feeding the saw slowly to pr educe a 
smooth edge. 

2. Cut slices of Yt- and 1-in, dowel the same 
length as- disc thickness that was indicated in 
Stop 1. 

3. Bore the '/*-in. -dla. hole for hanging the 
decoration. 

4. Smooth all parts with 150-grit widpa- 
per. 

5. Assemble the three discs (which will be 
red 3 using white glue. Separately, assemble 
the remaining discs, excluding the top white 
dowel slice, 

6. Seal, prime and spray-paint parts as sug- 
gested in preceding finishing directions. You 
should first apray-painL the white aHsumbly 

fPie&se loro io paso t^sj 




JOIN THESE SUCCESSFUL 
SHARP- ALL OPERATORS- 

*4,000 4 %e*% 

rn -Tlsr* thi WJ 4t mr A a isw 

fratjihf *MmI li.Wfl 4 jmr T+rt tdm*. Lad hvpr 

U ixpand ihcrlTr E*#* JMpif "orb tkm 
«T Mt» Tferfc. Girrlw Ceef*. i"4 Cf 1 ^ Uotan." 



Let Belsaw prove 
YOU can do it — On our 



Yes, there's a lot of business waiting 
for the man who can sharpen saws* planer 
knives, jointer blades, wood chisels, scis- 
sors, axes and other garden, shop and 
home tools. 



B lelsaw SHARP ALL 0M1 >11 these Jabs 
quickly with ptc is ion and al a bis pfOlit 
for rOU, You -can be-ccnc Sharpen ir^ 
Headquarters for carpenters, builders, 
lumber yard*. tariariei, home workshop 
bdbbyrsls. And. you can start this Money- 
Making busm^s for lets Ihan $50 
FREE BOOK tells how to start your own 
sparetime business fthile you are st If 
working it y wr regular job- People bring 
in Itwir wh and p«y C«h— ow*r 50c cf 
every dollar you like In ll Cklh orol-t. 
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YOU Can Earn Up To 

An 
Hour 



$AQ9 



FULL TIME 

SHARPENING BUSINESS! 

No Setting, No Inventory,,, Year Round 
Cash Profits and YOU Set The Hours/ 



In 

YOUR 
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30-DAY FREE TRIAL OFFER 
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100% T>i**ticd 
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Complete 5 harp mint Shop, Sera coupon or mail pct 
full rirtiiEi on put ixelmivi 3B-Da-y Free Thai Offer! 



for 



■“Ow Mur^nr llf N 1 unnMit»tu. 
Other dm I h*. tort t flvwm E pain 

hdtfr p* IS La Rl &tt hour . . . *M MfTHtlmH PW* 
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FREE 

BOOKLET! 

Gives. Ml 
delaili- 
Send lar 
S>o u r copy 
today. Nd 
oatibalion. 
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Our Free Soqk taPI^ 
How to start a profit- 
able, lifetime home 
sharpening buijnBii, 
how we help you grow, 
how we ll finance you. 

BELiAW SHARP-ALL CO- 
71 tZ Fi«1d Building 

Kinidi City, Mo, 64111 
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RUSH COUPON TODAY FOR FREE BOOK 



No Obligation . . * . No salesman will call 



B ELS AW SHARP -ALL CO. 
71 M Fit id Build Fne 
Kirui City, M A B4111 
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Pleat* land my FREE copy of your book _ , 
"Llfatima Sacurlty” and full details on 
your 30-Day Fra* Trial 0 fieri 
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Free! 

Edmund Scientific 
Catalog 




Explore Astronomy. Bioleedback, 
Optics, Lasers, Magnets, Weather, 
Magnifiers, Microscopes, Photog- 
raphy. , .Over 4,000 fascinating 
products in our FRE£ P 1 1 2-page color 
19S0 Catalog 1 Send tor your FREE 
Edmund Scientific Catalog, Todayt 
39 Years Of Service! 



□ Yes! Rush me your FREE catalog! 

Name _ „ 

Address 

City 

State Zip 

Clip end Mall Coupon Today toi 

EefontHid ScfenNtit Cs, Dept 2404 H 24 

EdscrwBWg. dsmngfoA W - J - 03007 

No 139 *t&BQ Edmund Sc»enti*ic Co . 
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14 HOLIDAY DECORATIONS 

fConiir?LjgJ ir&m page M?J 

and then do the same for the red assembly. 

7. Lightly pencil in the face features and 
paint them. 

&, Assemble parts with white glue. 

9. Apply several light coats of high-gluas 

varnish. 



ThehH candle cubes are an excellent 

way to display some of the favorite Christmas 
cards that you've been collecting over the 
years. 

You can make the cubes of Me in. scrap wall 
paneling or hard board. We topped them with 
candle holders spray-painted white, 

1. To make a pair of cubes, cut eight pieces 
of W x 4 3 /i * fitt-En. stock for the Sides; then 
cut the two tops. Mi x 3ft x 3V* in. 

£. Assemble the cubes with white glue, set- 
ting the top inside and flush with the top edge 
of the aides. 

Then tape the cubes together with masking 
tape until the glue is dry. 

3. Seal, prime and spray paint the top of the 
cube as suggested in the preceding finishing 
instructions; or you may wish to leave the wall 
pane! m is. 

4. Select your favorite cards; then carefully 
trim them to fit the cube sides and attach them 
on the cube using contact cement, Ef you 
should want to use a smaller card, first back it 
with colored construction paper that's cut to 
suit the cube size. 

5. Spray the cubes with a clear, protective 

plastic coating such as that used in decoupage 
work, or varnish . PM 



Chrlftl mas- card candle cubes are pieces of 
paneling glued together, faced with cards, 
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CUT 
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GARAGE DOOR OPENERS 



* Buy Factory Direct and Save 

* TfiuuMftdi in Un * free Brochure 

* ia$y Hnmeo*ner laslalUtion 

* immidjale Shipment ty UPS of PP 



HELPMATE Equipment do. D-epr PMl2ft 9*r eda, Mr ^g](n 



THE ORIGINAL 



BASEMSNV TOILilT 



ofcetam 
FLUSHES UP TO 

SEWER DR. SEPTIC TANK 

No Digging Up Floors- 

MSTM15 lASf. ANYMttXil 




WMte M cF HER S O iV., Jnc, t Dvpt* PM 

Box 15123 Tampa r Florida 33684 







INVISIBLE ClOVf 
JPValrcfoon Shitfdf 



Even After The Dirtiest, 

Greasiest fob, You'll,.. 

NEVER WASH 
YOUR HANDS AGAIN! 

Put on the INVISIBLE CIOVE and 
rinse off grime instantly! 




tu^t i-prav (htii pnotnli^ frfifcld -lrHjund Vrtur h.lrtdi! IVVISi- 
ULL CiLWt iltrU silky smooth. Vlmj wcwn'l c^en know il's 
thcix- And! il wi>rt t deacten wiui fingertip control hie s Rime 
ddfti. Then He? youf dirtied job! Build up % our grimiest pnl 
crhL- tend rh .it da yt uniter your fingernei Is for da\ ’s i And vcxir 
INVISIBLE CLOVE vte|l rinse dean ir»h>1an1 Iv 1 

Thr Miracle INVISIBLE GLOt itflfl 

4 REPEL; car jnd nuchlne Rrf.sw r dirl, ink paint. chemi- 

idb or u^i'hIlti dii l and iup^llte>! 

# PHOIECT lyour hjna&and keeplhoit look^^aod heeling 

ytpunfi^r! 

# RETAIN FFillNG; W clumsv errors tluc to ihe Ic^ o* 
ieelireg of ctenBentY sh.it comes w ilh ivcarmpi rIovt*.! 

4 RINSE OFFl hands., arms, finnerruils come clean under a 
quirk rkw P like magic! 

# FITS 1 ANYWHERE: easy lo store in your car glove enm- 
pjtrfrnenSp kitchen, paras? or office 

Sprays on— riiwei yrf! You'll fttfvvr h,ive to drearf that awfuE 
M.nJbb*fl| fo* hours with harsh soaps, dcti^isenth or lurpcn- 
tme! this amarinp new product yv ill make thou- difficult, 
dirty iobs suddenly become a br#fcze! Ptrfed fo# handymen, 
people who paint, gttdenr*. w pnrfeyJonall mechanics and 
repd irmefi ! 

NO-RISK TRIAL OFFER ! 

ybtKjn try |he INVISIBLE C.UC3VI at home or at work for two 
weefci. Tesl your toughest jobs and then. if sou dun i aRrtr 
die INVISIBLE CLWL is a .niuculoui. Time sauna value, jusit 
return it. no reason needed, foe .in immediate- refund 1 in lull! 

u . ri &f jfc out jtirj-tr, chmnicjlv xtalifi Ji*d dirt white yHu an Uflrk- 
I n%.~ iPisiKjljr Mecfiirwci.t Aujfnnt, W/ 

£ 1H0 MDK^itim Mil Han Inc 60" Strong At* . Su» m*. N v iog I ” 
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■rust 

BUSTER! 



Stops And 
Prevents Rust 
In One Step! 




Beats Rustoletim In 
Head To Head Tests! 



Exposed Outdoors 4 Months! 




Hfcpvtiy rusted nratpl panel flMrpfcirih UVfT 1 

at*um thQtot ruf f rarnuften .fitrrj *n.ie 

ftUST OUSTER rMU/rtl and ruai 

if frt.J 



r* 



■ 1 - I*-" -r baft m r ". 

Ault &mt*r even prepa rumt 
on ciiy ipll ip/if*d*f1- 



Endiusl and coriDcion on Cixlures, patio tumt(UT». Fcticb-s. railings. gu,t- 
lets, play i^rTMip rr.K n I “ E VER YTH.EN Gr You uu:s Aioke oil youf e^uLpmetti 
and fumi*hing^ look llkt ntw and stay that way? [1 r a self- prim Lag. . . just 
apply with IbEUfstL, rati oi apray. In leata ouaiual Ihejuajc-r retail competi- 
tion. RUST BUSTER proved more elfeclLve 1 The ullimcrle just protec ■ ion 1 

See Wh&i Gov^rntirtPf Qfflei&ls Mm lb Sayf 

Hiffhvr&Y Supprrizvi of HV-sdljUJ-y, N.Y Wrii*f: "W* Oppllpd 0 two-coot 
CT 3 p]iog+ion of your Ru*1 Busier paial to ear sail spr&aders in Seplembai 
L977 Tkram sprHHidnis have Jbeert subjected to all kinds of weather. At this 
ILma we have not found ANY signs ol breeding or seating al rust. . .you 
have a wry reliable pidducll 

i L960 Mfl^irrium Mail Ma^l bio. 

BUI Seciyid Art.. Sulla 7Q5. N.Y NY 1001 T 



SeereiajyoiSrjpdet Township, Pis, proclaims: "Our peo- 
ple applied a single coat cl yaur HubE Bueter paint an 
oar unaw plgws. Th« plc«ffl tr-ie patt winteT have been 
exposed to a LI klnda ni obme. The Ruj I BusLht gpp#grs 
lo have retarded ruating and ia holding up weJl r i 

I 

I 



n ttal.1 Muri Dapi RRIfE 

PO Bo* S4SL. Gr, GvnFrai Sla R.Y.. N.Y mm 



RUST-PROOF YOUR CAR! 
Ibr A Fraclioo Of Th# Print 



Yeil Rusl Bub lei, applied to Ihe underside Ol youf CUf 
can shiehd il bom corrosion ond rUht tor yeaisl Bovs 
ur car! Sun your me^iyt Order omaiing new fiUST 



S. rs. ] car. I w it to try RUST BUSIER: J haw 
enclosed iTiychsck or m.o Id *12.99 ply* |2 p.fe 
h, E u n&si I'atvl ihoi t ny n loi o F1.JLL M 1 
DAYS arid iE ] am not lolally EDliihed I may I 
r-aluin iha unua*d porl^on. tor a Ec:und in ti_l I I 

■N.Y. rvajdtr lt add sdJYB IQ*'- 1 



your car 
BUSTER 



ne*f 



SJama. 



Risk-Free Trial Otter! 

Tire re is no ; : cb you need done that RUST BUSTER can't 
handle! Try Li Of home- -and make suie you pick your 
lo^ghoel Yuli K&yr ■S? FULL D AY£, -ascid yg^ orenY 
100" : satisfied dial RUST BUSTER gives the best fust 
protection ever, jual Bead back Ihe empty can tar your 
money back In lull 1 



| Adira-Ei. 



| thty 

I Stara 

j Code 



Z'P- 



Ca-iiftt'i ordf^j itrsf 25* r 5?^^ !0 
WArfiOfi St Su-'F bW L'jrpTto 




New Even A 
Novice Can: 

• Fix a Leaky 
Hoot, Pipe or 
Gaiter ! 

• Seal Cement 



Insulate Win 
dows and 



Amtttfag' Sert Gear w 
pAJn #ray np. &r sreok 
ft rubber, rirtyl. ot 

ganvw Jtninakpf? Sswt £*C'. 
■s jc ex rn 1 uk# fkruki 
Miter kt ■ to^-royBOf 
vet Flpjirb^' 



[f* SEAL CLEAR I THt miiOClo emulsion that 
seal* every IhLiig in ONE SLMPLE STEP" Il gws 
on cieamy white, then Stdrlw CHYSTAL CLEAR 
sa LE never Looks Like paichwoi I! You'll look Like 
a pro— and make tough, joba appear easy. 

WEATHERPROOF! 

Ybu can end drafts by sealing windows, walls 
rind dpprs i n stonily and invisibly. Save money 
and energy. So Si rang it wit) ke&p cal wind and 
wa lei horn crocks and seams ] A thick! 

WATERPROOF! 

Any crack or leak can seal Like new inslantly" 
Route, pipes, guttera. hah tanks. pooEs boats, 
car murders, even Duck bodiea. Use on wood 
m*tuL Concrete, liber glass, cloth, canvas. YOU 
NAM E IT! SEAL CLEAR fl EPAJ RS IT! Ju at S4 . BB. 

90’ DAY TRIAL OFFER! 

&egin using yaur SEAL CLEAR mitacle sealanl 
NOW| Use il rcr 9Gdays IE yau aren'i absolutely 
□ mazod and dcbghlnd >iu*t retum the empty 
paiLtdl ner rt& q-Jt^L^onE osknd. fw a tull Tefuna 
■of yout puichase pfice! 



: igw Mammunn Mail Man Inc. 
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Sirs. I tiM tndC44d fflM tNKM Of ffl O. T« S4.99 plui ti .30 
p* h. I undarn land thatihmi FULL m DAYS to put SEAL 
CLEAR Ip t tw Iwt ft I m* net tBtalty Mtghted I can ntiurn 
h, ft c quarsltona. aaksd, h* an Irtwnadiita tofgnd In MU N-t, 

r*ato*m» add utea Ian. 
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If you need good, high-quality lumber, don't lei 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to She trees and 
turns out smooth, Irue-cut lumber. . . oven deg in - 
nans get excelient nesuhs, Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
slcctiic unit. Factory-direct selling keeps price low. 
and convenient time paymenls may be arranged. 





Send for FREE BOOK! Just mall coupon below for 
"How To SAwlumtmr" booklet and camel nta lads 
on the One-Man Sawmill Thors is NO Obi I nation 
and NO Salesman Will Call on you. Do II TQQAY! 
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PtfflHT Hiwf dll /flri! and eUinih 
wr FAEE BOOK "How To Saw 
{.umber ', f undtrtiOttd iktft if So 
flhtigati&n vnd ihai iVc Salttmao *itl 
toil (mi pi. 
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THE OCEAN EXPRESS DISASTER 

iConftnued pag e 124) 

Nothing in Coast Guard annals 
matches what ensued p 

Few of the men had ever seen the 
inside of a capsule. Incredibly, few 
knew how they worked. They found 
themselves in a domed room 12 feet 
wide and ft high. Some at once belted 
themselves to a long seat that cir- 
cled the wall, A few took seats 
backed to the center support col- 
umn - 

About half didn’t fasten the safety 
belts. 

Chaos reigns Inside 

Lights were on. The men could 
smell paint and diesel fumes. On one 
aide were two large doors, but these 
were dogged shut for safety. There 
was a toilet in the room* and a good 
thing it was, for in the thick air more 
and more men grew seasick. Up in 
the overhead were an air purifier* 
its blower and a parachute Rare pis- 
tol. 

On one side a man steered by a 
stubby tiller and put the engine in 
drive. There was no reverse. The big 
egg rode very well, Th# men took 
comfort in the knowledge it was 
“noncapsi^abl#/" 

Soon someone, through a window, 
spotted the lights of the tug Viking* 
In tall seas, she was going up and 
down like an express elevator. And 
suddenly No. 3 hit it a hard blow. 
Some wanted to cheer. 

But unlike No. L which had come 
up on the sheltered le# side of the 
survey ship. No, 3 now found itself 
bouncing of the tug, tossed by 

the seas and with no shelter at all. 
As the tug maneuvered to protect it. 
a man in No. 3, a driller named Tom- 
my Loftin, threw open the top hatch, 
struggled to stand up. and tied a 
light nylon line to the lowering hook. 
Then he tied a floating strobe dis- 
tress light to the line and hurled it 
toward the tug. 

The seas were astonishing. On th# 
tug, a crewman found himself look- 
ing up at the capsule, poised on a 
crest high above him — then peering 
down to see it far below. 

At last t someone on the tug caught 
the line, Relieved § the 19 men in No. 
3 sat waiting to be saved. 

Several times they heard cracking 
as No, 3 smashed against the tug 
Up top in the open hatch* Tommy 
Loft in was taking a beating. He had 
already lost part of a finger. Colli- 
sions kept hurling him down. Oth- 
ers. waiting to escape, shouted at 
him, "What’s th# matter, man? Why 
don't you got out?” 

But “getting out 11 was impossible. 
Loftin, finger bleed ing t slammed the 
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hatch shut and came below. Some- 
one aaid: “Hell, we f re safer here. 
Tommy, go up and tell the tug to pull 
ub to shallow water, then get away 
from us,” 

Wearily, Loft in climbed up top 
again. On the tug, a man shouted 
back: “Ain’t no way we can tow 
you." JLoftin fell inside and closed 
th# hatch. Someone said water was 
getting in. 

The biggest jolt came without 
warning. Suddenly* men without 
belts were flung against those belt- 
ed in place. In a split second. No. 3 
capsule had mysteriously flipped up 
on its side. No one is sure what did it, 
A steep wave? Strain on the lin# 
from the helpful tug? 

Moments later “noncapsizafal#” 
No. 3 simply flipped upside down* 
Men tumbled into th# inverted 
dome, fighting to get clear. Lights 
went out* The engine stopped. No 
one could find a flashlight. Aboard 
the tugboat the shocked crew looked 
in awe. 

Inside No. 3* ears popped. Heads 
went under. Diesel fumes were sick- 
ening. Then the screaming stopped. 
In silence, the men heard the tug's 
engine throb and her propellers 
churn. The toolpusher* Boudreaux* 
thought: “She’s maneuvering to 
pull us right aide up*” Several times 
the capsule jerked* It seemed men 
might be trying to tie lines to the 
tiny propeller. What else could they 
tie to? 

Weight plays a cruel trick 

The relentless chain of disaster 
persisted. With all those men in the 
roo^ it now became impossible to 
right No* 3. Most were big men. 
Their weight made up nearly two 
tons of ballast — in the wrong 
place. 

Ladders built into on# wall might 
have helped them climb — until their 
weight righted the capsule. But if 
there was any such way to climb on# 
side* no one used it* Th# toolpusher 
saw a strang# sight: a green light 
glimmering in the windows. “It’s the 
tug’s searchlight*" h# thought. 
“We’re seeing it through water. 
They’ll get ps yet." 

Squirmifig, he felt on# leg go into 
water. His foot had gone through a 
window. Water poured in. He felt the 
capsule jerk sharply. Then came 
another jolt and th# main side doors 
fell open. Boudreaux saw a chance 
and leaped out. So did the drill fore- 
man, Mel a neon. Five others fol- 
lowed, On the tug, men jabbed with 
boathooks. One of those they fished 
out was th# injured Tommy Loftin. 

On the tug, those rescued waited 
for others to appear. Dead tired, 
Eddie Me I a neon threw himself on 





the deck and slept, A wave broke 
over hiim He slept *m, No others 
appeared from No* 3* 

Alone on Ocean Express t Capt* 
Van deGraaf continued to try to 
save his barge. By hand radio, he 
told the tugs, repeating it three 
times, to try to tow the Express 
toward shore, then cut loose and 
save themselves. He'd seen both 
capsules motoring toward ships and 
did not know about the trouble in 
No, 3- 

Nor did he know that the sub- 
merged steel mat, still 143 feet 
down, might airaady he hitting bot- 
tom, It was, in fact, now only 19 feet 
off the ocean floor, which was shoal- 
ing. Was it possible the mat, drag- 
ging bottom, caused the worsening 
list? Van deGraaf knew only that the 
tilt was getting dangerous- 



Trying to rescue the captain 

Coming from the west, Coast 
Guard pilot Lewis called and asked 
how things were. He was surprised 
and pleased bo hear from the barge 
master that the entire crew had got- 
ten away in capsules which could 
motor to safety. 

When he found that the captain 
alone was left, he radioed: “Do you 
want to come off? 31 The captain said 
yes. Lewis said: “Light a flared 

Toward ft: 10 he spotted a red glow, 
have you in sight/' he said, reas- 
suringly. 

But from 300 feet up the sight was 
nightmarish. Blurred in the whirl- 
ing spray were the lights of two 
tugs. Near the barge were two pale 
objects, obviously capsules. Seas 
were pushing the barge far over. Up 
in its bow, blue lights still marked 
the landing pad. 

But how could pilot Lewis reach 
it? Those leaning legs and derrick 
blocked the upwind approach he 
wanted to make. 

Van deGraafs radio was getting 
weak. Lewis began to have doubts. 
("I didn’t really want to go down 
near that thing/ 1 he later told the 
inquiry *) Lashing seas could easily 
stall the H-62's engine. 

Another problem: There was no 
good way to establish a hover. Find- 
ing stable air over that tilting pad 
would be impossible — even if he 
could miss the towers. 

Another problem was the gale. If 
he came downwind* it would blow 
him into the towers* A third problem 
was visual reference. Letting down* 
a pilot needs to pin his eyes on some- 
thing steady. The towers were mov- 
ing, but they’d have to do. Watching 
them* he told his crew: “Here we 

He came in from one side. He saw 
Van deGraaf scrambling up the pad. 



waving and saying things into his 
radio. Timing it to split seconds, 
Lewis tried a pass. Turbulence made 
it hopeless. He made a hard instru- 
ment climb-out and went around 
again. 

At this point, CG chopper No. 1429, 
another H-52, arrived, flown by 
Capt- Howard Thorsen. Lewis re- 
ported grimly: “I’ve been down 
there and couldn’t do it* Vm going 
back and try again/' 

On his second try, the barge was 
listing a sharp 30* Lewis and his two 
men knew there was Httle time left. 
The H-52 has no hoist bay. Peering 
down from the door on the right side, 
behind the piloL Lewis’s crewman, 
Harold J + Thomas, began calling: 
l- Come right * * * come forward , , , 
come left/' It was hard to see. Thom- 
as was hanging halfway out, held by 
a gunner^ belt. “Gome left . . . now 
hold itl" Thomas called* 

But in the gusts it was impossible 
to hold. Even worse, the barge’s 
lights were going out. Lewis was los- 
ing his precious reference points. 

Beginning of the barge's end 

Then without warning a dazzling 
shaft of light illuminated the whole 
barge. Somewhere up above, chop- 
per 142ft had switched on a powerful 
floodlight known as a Night Sun. 
Now Lewis clearly saw the tangle of 
pipe on deck* the shifted derrick. The 
barge was rearing up backward like 
a horse and falling off to its right 
side. 

Lewis pulled away and held “a lit- 
tle conference" with his crew. All 
caught their breath. When they 
came back next time the towers 
were at 45° — halfway down to the 
sea. Lewis thought: “It’s now or nev- 
er for that poor guy/* 

At that point* it appeared it would 
be never. Something went wrong on 
the Anal try — Lewis wasn’t sure 
what. Unaccountably, he felt dizzy. 
And the chopper wasn’t flying 
rights 

Or so it seemed* What he didn’t 
realize was that the barge, directly 
beneath him, had begun its Anal 
plunge. It was rolling over backward 
and sideways at the same time. The 
towers were falling— his reference 
points, And his eyes were following 
them into the sea. 

A splash of seawater hit the wind- 
shield; another splash of salt spray 
came into the cabin. Then crewman 
Thomas was yelling: “llpt Up!" The 
jet engine was ingesting salt water 
It was li spooling’ 1 — speeding up and 
slowing down. Lewis pulled the 
chopper up. 

He should have given up then. 
Clearly, rescue was hopeless. But he 
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HANDSOME WORK CENTER 

(Conhnited from r iqejQU 

drawers (R through Z), Assemble 
the drawers with glue and 4d fin- 
ishing nails. Cut the grooves in the 
side and front members to receive 
the bottom panel On the sides only, 
cut dados to receive the back and 
rabbets to receive the drawer false 
fronts (V). 

To assemble the drawers* glue and 
nail the sides to the false front and 
slide in the bottom without using 
glue. Attach the back to the bottom 
and sides with 1-in. nails and glue. 
Finally, attach the front to the false 
front with IVi-in. No. 8 fh. screws 
installed from inside the drawer. 
Add porcelain knobs or other hard- 
ware. 

Now you F re ready to screw the 
case to the wall cleats using 1%-in. 
No. 10 fh screws. 

Apply the laminate with contact 
cement, following the maker's direc- 
tions on the can. Do all vertical sur- 
faces first* then laminate the hori- 
zontal surfaces. Make certain all 
workpieces are clean* and work only 
in a well-ventilated room. 

Building the bookcase 

Locate and secure the wall cleats 
(H, 1) H using either screws into studs 
or toggle bolts. Secure the bookcase 
to both upper and lower cleats. 

Cut and attach the sides (A} and 
top (B) with glue and 6d nails to 
make butt joints. Then cut the 
shelves and dividers (C through F 
and L). Measure and cut grooves in 
the shelves (D) for partitions (L). 
Indentations in the partitions make 
it easier to grasp stored brochures 
and pamphlets, Mark and cut parti- 
tions with a band or sabre saw. 

Next, attach the shelf standards 
(KKk Assemble parts D and L and 
install this section as a unit between 
the left side (A) and the vertical 
member (C) p with glue and fid fin- 
ishing nails. Set all nailheads. Add 
ahelf (E). Test-fit shelves IF) and 
remove. 

If possible, get help to flip the 
bookcase onto its front* Install the 
back pieces with 4d finishing nails. 
Attach the butt block (G3) over the 
back seam. 

Fasten the bookcase to the wall 
cleats using 2-in. No, 10 fh screws. 
Position the shelves (F). Finally* cut 
and attach the front trim (J,K). 

Finishing the unit 

To achieve a professional finish, 
folio w r these steps: 

■ Sand all surfaces smooth w ith S0-, 
then with 120 -grit sandpaper; dust 
and wipe with a tack cloth. 

■ Prime all exposed surfaces with a 



pigmented, shellac such as Bin or 
Ena me lac. Sand with 150-grit sand- 
paper* dust and wipe with a tack 
cloth. 

■ Apply two coats qf paint, sanding* 
dusting and wiping with a tack doth 
between coats* 

After the paint is dry, prepare the 
surface for the cork bulletin board 
by sanding it lightly. Using a 
straightedge guide t cut entirely 
through the cork with a utility knife* 
Apply adhesive for the cork to the 
bookcase surface with a trowel 
When the cork is in place, press firm- 
ly with rolling pin* w 
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THE OCEAN EXPRESS DISASTER 

(Catfnmri from page 1 51} 

persisted, in spite of the danger. 
Beside him, in the left seat (a 
chopper pilot sits on the right) sat 
copilot Ensign John DiLeonardo. 
Lewis told DiLeonardot <4 We*lI try 
once more. See if yon can monitor a 
75-foot hover on the radar altimeter 
and keep us there," 

To crewman Thomas, hanging out 
the door, he called: ,+ Start the basket 
down, I want it right on the plat- 
form," 

With the pontoons in the w&y T 
Lewis could not see down. He would 
have to depend on Thomas, 
DiLeonardo was calling altitudes, 
Thomas again was shouting; “Come 
forward . . . come aft — hold it!” And 
at this point DiLeonardo barked: 
“You r re losing altitude too fast. 
We’re going down!” The barge was 
rolling over now and its helicopter 
pad, with the stranded captain on it, 
was coming up to smite them, J ust in 
time, Lewis gunned a climbing es- 
cape. The rotor thundered, Down on 
the pad, the stranded barge master 
began fanning the air, grabbing for 
shadows. He caught one and held 
on. 

It w*as the rescue basket. And up 
in the chopper triumphant crewman 
Thomas was exulting: 41 We got 
him!" 

The barge goes down 

Below, in the boiling sea, the 
$20- million barge sank like a stone 
in 107 feet of water. 

And then they were climbing out 
toward Corpus, fuel low, but with 
the captain coming up in the basket 
to the side door and pilot Lewis 
thinking, "This is a pretty happy sit- 
uation/ 7 

Crewman Thomas was happy, too. 
But suddenly he felt terribly tired. 
Back ashore* hours later, on the eve 
of retirement, he was rushed to a 
hospital with a heart attack, "He 
was real good that night," Lewis 
says, “Real good.” 

As he came up into the chopper, 
Capt, deGraaTs first words were: 
“How are my crew?" Pilot Lewis, in 
snatches of radio talk from the tugs, 
had heard only that each capsule 
was alongside a boat and 14 men 
already had come out of one. He 
knew nothing of the disaster in No. 
3, He told! Van deGraaf; “It sounds 
like your men are okay*" 

It was not until an hour later that 
the tugmen knew they would never 
right No. 3. Now they asked the 
Coast Guard for help— the night’* 
second call. Again choppers Came* 
this time with divers. 

So big were the seas that nothing 
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could be done. Not even the U.S. 
Navy's veteran carrier Learinpton, 
steaming up at dawn, was able to 
help. It was midmorning before her 
divers found a way to hoist the slip- 
pery round “egg/* Inside, they found 
13 men dead* 

What really killed them? 

Pilot Lewis won a Distinguished 
Flying Cross for his work in that 
storm. 

But what worries him is “a hellu- 
va lot of other pilots” out there in 
danger, The need for better rescue 
equipment for the Coast Guard is 
growing. 

What really destroyed the Ocean 
Express was a tragic failure of mod- 
ern technology* We had neglected 
our drill barges. If America is to 
take more oil from the sea, it needs 
to brush up on its oldest technology 
of all: the handling of ships. Until 
the disaster, no one had ever 
thought of drill barges as ships. 

There will be more accidents, for 
we're rushing into a dramatic new 
age of ocean drilling. 

But out of the Coast Guard inves- 
tigation* suddenly* are coming a 
flood of new safeguards. Capsules 
now have airbags that automatical- 
ly pop out and right them if they 
turn upside down. 

And huge new supercapsules 
holding 54 men are more stable. 
They have bottom-escape hatches* 
just in case they eJtowld turn upside 
down. Also, capsules now in use are 
being retrofitted with bridles— so 
they can be safely towed from the 
water line, as they should, 

Many new rescue studies are un- 
der way, Mobil Oil alone has begun 
survival training for 2000 offshore 
workers. 

Since Ocean Express found it Im- 
possible to pick up a broken tow line, 
all rigs must now have line- throw- 
ing guns, Lines will be shot to tugs to 
pick up. 

x\nd the Coast Guard, for the first 
time, has gone into action to protect 
drill barges. Barges now must be 
more stable. Men w T ho run them 
must be licensed. Flares and an- 
chors must be used* Capsule-escape 
drills must be held. 

But now, the National Transpor- 
tation Board also wants shipboard 
computers used — to warn crews 
when seas get dangerous. 

Finally, the Coast Guard wants 
better storm warnings from the Na- 
tional Weather Service, 

It was tragic for the victims who 
died. But many drillers who survive 
future storms will owe their lives to 
Ocean Express and the 13 men who 
perished in capsule No. £ that April 
night, m 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 




Kings: 3 mg.''far"0.3 mg. nicaiirve av, per ciggraite, FTC Report January 19 BO, IQO’S: 5 mg.'Tsf.''0-G mg. nieotifte aw. per cigarette bv FTC Method 



Kent IIL Tkste . in a low low tar. 

Experiencing is believing. 



iii 




How to cut 
heating bills: 




Install a new ULTRA™ 
fireplace furnace insert 

Up to 100,000 
BTUv'hr heat 
output w; 
efficiency. 

Cut your 
healing 
hills $50 
lo £1 OO'mlh 

Dual 
internal 
blower system 

WEW! Aw-Tighi Doors inl&Jcnangfi- with full-view 
Glass Doors. 

Created by l>##moqrate r Inc. Uletime Warranty 
against burnout ol lubular heat exchanger 
MONEY BACK Smith Guarantee 
Write lor FREE Catalog. 

O Envirostyle Direct 

Dept 840-012 P.O. Box 430^1 
St. Paul MN 55164 
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Homes 




U The Primer To Ivtl) Utlltrid Ltflikf ■— ■ 

24 Page Bookie* gives basic Infoimalion' -pti 

vndrrjjfir^lMl home* — a.tllvan.Laart, *\ It 
Hlecilon. planning;, financing. Tji i .1 . tip* 
c^naLrucMnnujid I&ndMr&pLrtg , 3. , ffl?ppd 

n Pliai Fir Thl Film - 

+4 Page BwN fe-HiUIT* Full cul«r rendlllnna of 
15 dLflermE untJrrgruund Home OnlRDI. plus 
fkwu plans- BiueprinW evaiMtslr. ‘Css ppd. 

Order Today 1- Sadslaclkm Guwwntc«d. 
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NEW SNOWMOBILES 

fCanfir^sd 1 fram pag* & 3 ) 

weight and further streamlined* 
Styling as always, is an important 
part of development and all snowmo 
makers are providing a wide variety 
of colorful matching helmets, suits, 
gloves and hoots. 

The world 24-hour speed and en- 
durance records for snowmobiles 
are claimed by Kawasaki. Its LTD 




Kawasaki invader rears like a bronco; cow- 
boy hot la In new line of Kawasaki apparel, 

has been called a true grand touring 
machine. This winter it will have a 
completely new TC 440 D liquid- 
cooled engine, with oil injection and 
two sparkplugs per cylinder for fast- 
er firing. Invader, Intruder and 
Drifter models, all made at Kawasa- 
ki's Lincoln, Neb., plant, will also be 
in the line- 

From Arctic Enterprises* the Arc- 
tic Cat line will again include the El 
TSgre S000 and 5000, the Ranters, 
Panther, Trail Cat 4000, a new Jag 
4000, and the little, kid -si zed Kitty 
Cat. Most popular of the Cats, the 
Jag now has a larger, fan-cooled 
431-cc Spirit engine with improved 




Smallest of snowmobiles, Arctic's Kitty Cal 
Is 8-mph junior SnoPrq for youngsters. 



carburetion, A limited-edition Jag 
4000 normally manufactured in 
Sweden, with an extra-long, 150- 
inch track for deep snow, will also be 
introduced* And for the junior set, 
Arctic's small SnoPro racer-styled 
Kitty Cat has rubber-tipped skis, a 
single-cylinder engine with top 
speed of & mph and a range of four 
hours with its half-gallon tank. An 



optional wheel kit is available so it 
can be used off-season. 

Scorpion, another division of Arc- 
tic Enterprises, will introduce a new 
liquid-cooled Sidewinder with a 
440-cc Suzuki engine, plus the Sting 
and Whip models, again with Ameri- 
can Cuyuna 428-cc engines. 

Machine weights have been 
trimmed by John Deere to improve 
fuel econo my f speed and perfor- 
mance while increasing flotation 
over the snow. The 1981 Spitfire has 
a dry weight of 287 pounds with a 
fre e-air e ng'in e that req ui res no cool- 
ant pipes, a ^direct drive" that elim- 
inates the chain case and an esti- 
mated 40 other parts. The new Trail- 
fire weighs in at 380 pounds and 
comes in 340 and 440 models* Sport- 
fire is slightly larger at 334 pounds, 
while the Deere line leader is the 
409-pound Liquifire r with a 436-cc, 
oil-injected engine with liquid cool- 
ing. 

Seven models are featured in Ya- 
maha’s line: At the top is a new SKX 
powered by 437 liquid-cooled cubic 
inches. The SR V has a 636-cc mill 
and also uses long-travel telescopic 
strut suspension in front* Then 
there’s the Yamaha SS440 > Exciter 
440, Excel £H and Entieer 300 and 




Top of the Moto-Ski line, the new Ultra Son- 
ic ha* twin carps and tuned exhausts. 



250. All have the oil Injection that 
Yamaha pioneered* 

1 Largest selections again come 
from Bombardier's Ski-Doo and 
Moto-Ski divi&ions. There are 12 in 
the SkhDoo stable: four Blizzards, 
including the new MX5500 with ji to- 
tal suspension"; two Everest mod- 
els; three Citations; the Elan; side- 
by-side-seater Elite; and the single- 
ski + twin-tracked Alpine; plus Bliz- 
zard SnoPro and marathon racing 
models. Moto-Ski used wind-tunnel 
testing to design Ultra Sonic, Super 
Sonic and Grand Prix Special styl- 
ing. Other models include Futuras, 
Mirages and the Spirit* for a total of 
nine. 

Seven from Polaris include the 
Cutlass and Cutlass SS with direct- 
drive transmission, TX-L Indy and 
Centurion Indy 500 racing winners* 
TX-C, TX-L and Gemini. Rumors 
indicate that Polaris may become a 
part of Bombardier* PM 
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HERE’S PROOF HAVOUNE SUPREME 

IS TERRIFIC FOR 
BOTH HALVES OF YOUR CAR. 




Trooper-tested 
engine protection up front. 




Backed by 
improved mileage. 



Havoline Supreme was driven as hard as most people ever drive to 
prove it delivers engine protection. 

In fact, in a million punishing miles of state trooper service, including 
jackrabbit accelerations and hot pursuit, Havoline Supreme 10W-40 motor oil 
delivered engine protection. 

That's not surprising. Havoline Supreme is formulated to exceed today’s 
tough, new $F motor oil performance standard. 

And Havoline Supreme delivered in fuel economy 
tests, too. Using cars with a variety of engines, 
it delivered improved mileage compared to a conventional 
IOW-40 motor oil. 

Havoline Supreme has the proof; up-front protection 
backed by improved mileage. 

That's a good reason to name this Havoline, Supreme. 
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Exceeds the tough; pew 
5f motor oil 
performance standard. 
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YOUR PRESENT STORM WINDOWS 
ARE NOT ENOUGH!! 

Double or Triple Insulate NOW 
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NEW Torlite window system 
stalls in minutes using no nailing 
Strips, screws or tools! Torlite is 
totally new, 100% Optically clear 
and tough film. Up until now used 
oniy by industry. 

Even should you have storm win- 
dows, you can form another Insula- 
tion barrier against heat loss and 
seal out cold air infiltration. The 
Torlite window system creates an 
insulating pocket of air inside your 
window area, keeping heat in and 
cold air out. Any type window in 
your home, farm, business or trailer 
can be made 100% airtight. 

* Torlite Is 100% optically clear — you don’t even know It's on your window. 

* We have developed an exclusive acrylic polypropylene 
fastening system that allows the Torlite film to fasten 
to the inside window frame— molding or wall. 

* No tedious measuring or cutting to exact dimensions. 
This is done after the Torlite film has been installed. 

■ Oversize and picture windows that cannot be fitted 
with one piece— the film can be easily seamed 
together to fit the largest window. 

* Designed for use on the inside — no climbing ladders 
or difficult outside installation. 

* One kit contains: Torlite film 50 inches wide by 40 feet 
long— over 160 square feet. 108 feet of fastening sys- 
tem with complete instructions and pictures. Two kits 
£0 inches wide by 80 feet long. Three kits 50 inches 
wide by 120 feet long. 

ONE COMPLETE 
KIT FOR A LOW 
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hiflti ttmslle strength 




Fits any size, 
shape window 
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to open for access 



GUARANTEE 

SHOULD YOU MOT BE COMPLETE- 
LY SATISFIED. RETURN UNUSED 
PORTION WITHIN 1 $ DAYS FOR 
FULL REFUND, LESS POSTAGE 
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All orders processed and 
shipped immediately. 
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Please rush me 



kite complete with easy 



insiruelicMis @t the low price of one kit ISO sq. ft. 
For 114.95 PLUS Si, SO posl&Qft. Two kits 320 sq. 
fl. for $28 95 PLUS 11.05 |M>£lafle. Three kits 460 
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Homebuilt airplanes— from 
scaled-down warbirds to the 
latest ultralights. 

Driving the Mercedes S-c/ass 
sedans, 

A greenhouse room you can 
build . 

The crash that nearly killed 
Howard Hughes. 
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Water Station 

Perfect for tout wel hyr. Count rlnp umt- 
SlainJew^tec! drip ran ]iV. f 7 X 1 2^ wiilulram. 
Chromium ptaitsd pw&i-bcick glass filler 

with H” eleiiiLince. Easi, installation S9H.5fl 
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The SaodJctnck Co. 
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LOW-COST POWER HACKSAW 
PLAN - To build p few tool* are neces- 
sary. Any 1'6-hp motor (or larger) can 
be u«ed. Send $3.75 to; Popular Me- 
chanics Dept HS 4 Box 1014. Radio 
City Station, New York, NY 10101 




EARN EXTRA MONEY 

For Home Upkeep . . . 
Tools . * . Hobbies . . . 

Or Anything Else 

ff you can use extra cash to help 
meet the cost of home repairs — car 
maintenance — lawn and garden 
equipment — or the many other 
things that you need to provide a bet- 
ter (life for yourself and your family — 
we would like to tell you about an easy 
way 10 add to your income in your 
spare time. 

As a subscription representative 
for Popular Mechanics and other 
leading magazines, you can enjoy alt 
the important advantages of operat- 
ing your own independent part-time 
business with virtually no investment 
but the number of hours you decide to 
devote to It. Be your own boss. Work 
from your own home. Your family can 
help you, too. Best of all you already 
know your first customers! Your 
friends and neighbors are waiting for 
the service you can provide — at no 
extra cost to them. 

Send for full details on how you can 
earn generous commissions selling 
new and renews! magazine subscrip- 
tions in your community, No previous 
selling experience is required. We will 
send you all the information you need 
to begin — free and without obliga- 
tion. Just fill out the coupon below and 
send it in. Act today! You'll be glad 
you did. 

INTERNATIONAL CIRCULATION DlSTfll BliTO ftS 
I Th* Hfli rirt CO rpoTatlti-n, Qopt. PM1 2SQ 
I aw W, s&fh Sr., N*w York, N.Y, 10Q1# 

1 Please sand me cdrttplelB free delays at your l 
1 money-max nq sub&cnptior. plan, 
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Ciiyiag Tool S«4 Made in England 
of tlw finert SJieffieU sled. Sx MPbee pra- 
fe33»nil toote widi ejamone 



3 tnxTA-ci&d handle Set endudea ¥*' V Pad- 
toTHU/FinkiA H ri nmw ftm 
Gn^aidJig Gou^ev W Scatter, and W 
Cbaa LMS3I4 

Tbc-BH SfllfCndAiiDp Drill This handy 
driD savEa. many bo™ mauling hingea b 
aiioiMEailv cer&ess and phinfei driQ 
through the hinge holft Fndsbs^huil har- 
dened cLrm guide with 1/6C 
drill t s for depth AvaOahla 
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LOW COST HEATER 



Burns over 24 hrs. on low setting 
No more middle-of-tha-night stokings 
Pays lor itself In weeks 
Engineered to prevent drum burn-out 



tfcroffl you sperid to $600 on q wooa 

nrKSIw. Iry Ishg Sate Heater Kit ten j^der $&£> Ql 
out risk, if CwiFtwi PT® year) yrxi don t aaree i? 
Out pftricjrmi Ohv wOOCl honlOr mginey CGT- &UV, 
or (wrtpvn IQ y*rxij ir the led cracky werps. or 
qgrns u& yew money wii be refunded, tnckxdtng 
ahflfMnQ ChOigo^ 

Kil CO^ftlQ SGQeHon cU\jT\ (ngr supprteO] irv 
to Q h^h COCOCiiy wood CX*ht:r r i :<: 3 l‘. jrrrs 

Into" SQuore door etfienrtgi ocm lock door code*' 
and sccr’k-ctfooi design Patertfea mlfeiool draft 
crannai all cortred. and a^ltQhi des*^ oHow 
cantio^eb eNicent neat, ^rwe ifrirhng metoi 
Isirt’Pttrr.riurp^ at bor^t rc-EXevenr bi/nup \Jv* of 
Oiafl COrMrOl CAQwi you '0 hool Jorge* ■rv sjth^J 
aieoi Boser^eni rdForiorion h^afi ydui cfi^MO 

no^® GmaFUcv ycut g drags. workihopL « cdbr\ 
Fop arum saueeres dO^ m ore Bill's- born heal 
nrjTTrrtrv loiii up ihac hvTiney Heavy sieei krt boda 
1r>3*dh*f a^Jch ondWJSV 

Thdgirsncfe >n ujw hV US Army, t4cvy. [.>eplp of 
Nat Re^CNurcei Aj^iieuitLPe. Fooerei irale *rka 
local oove*nmenJ agencrei A|fgnr£iJ$d hAai*i 
lesred to U L specs Member ttiB 
free info obojl 15-30 go (Jum htf*, heating 
wai®r. drying wood tireptace to woocsiove and 
much much •rrore 

b^rv^ed-'o yotj docy Bottom . jga $ jft.es 
rep r i sio.fri Moti* cord - weJccvred 



OUR 24 m YEAR 

Soti Corporation, 13643 Station Rd. Columbia Station, OH 44023 



Deluxe Push Button Comb 
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Switch Action Pen 

Ini pvthhHii"" 

«n lunnu * Kh*P r Hrt Ml pn-r>i pan n«i ntn A lacfci im« pp^ n' AiriJixi. 

liFijnui’niiiii L- luuh w-iihj -i* ■ a H ■ ■ -, ■ ij. kn* : ml W‘ih khk 

C”.- K 'I r'lf-. I ■ -lr«d £>■ n<d * J, 'l l«i.K *-dU "S'* 4- *■-!• . |L". 

S^tf- Cd , Q^# mu ]^ ?5 JLjtfrt+Hr,. U- CVw*»H.-n *50*5 
STOP -mtEF 

\Vhu ere burglars? Hpw dD 1 1 - n y work? Hpw fin nr; 
©rariiB5*onflj 5#cur4iy eqypmeni eperatet 1 Mew io deeigp 

a/vd i/iarBJ! a EfouHe-lr ea ayaiam lor your naeda. CQnpseu 
catalog gf pmlas^anrU equrpnwinrl Rinlijysigniilly prglnd 
yt>ur homs. lamil^ ard bu&nesa youraed. Send S7.95 
lafiHint^bbl la 

Security Systems 

137 M St it® M, 

Cleveland. OH 44133 




PATTERNS A SUPPLIES CATALOG 
FI 25Q jQMVjl glwidjbk 

nx- Fl^ili ■ - tahoe cit-t ca aa?ie 
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15 SB POPULAR MECHANICS 




iNyiumjMt 



WASTED! 




IW (hr fraend wtiu Jlu 

cvcni-iiun^. Tlus beautiful 
bar± ii Loaded with thou gill 
pn>u|j4^ and humgroudi 
ijivrnLien nJk-ai-, CA^h Wf 
jlliauraiBd. 410 UlLutraliofiv 
itjiM la two c'-iIut 




1+ 95 !*■« 

Iw«# WfutT-, p3aa 13 poitagc 
BJtd. haadllrkg. 

Money pffanded if not laikBed. 




Academy Books 

F. O. BOX TST. RUTLAND, VT OSTOI 



ProlissJUndl tumilure d^ti^n^rs ottering an 
EDITION DF DESIGNS <Qr Turnilure andTiamfl 
accKMnesK 

CATALOGUE *209 SEND CHECK OR 

ffciuAdeC: wi Th 1 i$E £]|jr£haw MONEY ORDER TO 



LOO IPUTTBR PARTS 

2 ST AG I CAST IRON 
GEAR RUMP 

Sgp-pl<»B i Q (Jpm 

#i ($0 PSI unld mar* 

presfun H needed 
Th^fl kick; dgwn t® 
low*r GPM ind up 1o 
2 r jQ0 PSI. H Ight tii<n<d 
iota Man {d irer t c oup la-1, 3 S&C m mm. _ _ _ _ 

ARM, Wi lllba. 1 1 37 

WrJF aJtJp mnj whmit Jn 4 J.S. tar $ J PR T, 
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4 WAY CONTROL VALVES 

eulltUi Ifiiel Uhl, 3i4'' Ift-BUl 

port*, lit" cylinder l4A ft 

pons. HMIE10ZV , 38 

With preis-ure kftfl- 
«i|iV« dalenl; an 
rilurn stroke you 
dflfll h*M* ta hold t -. n 

handia Dent Ei42vO . . - 37 

Ffif. 13 

Double-Acting Cylinders 





3 VT bar*, it" strokt, 1 » «od. 4 -llba iftA 

a 24* strek#, 1 B rod, 52 Iba. 1105 

*k2** ltomd h 77toi - ,1135 

* *s 2« i 2 1 " rud 1160 

MMiJ- rgd mi 




NEW ENGINES 

5 HP Tpcuniieh of 
HrEgg*. rmcelt V* 

shill ,.,, 111 ) 

I H P T*cumR«h. r^oit alirl, 1" shill 5 1b4 
Id HP Irnpvmtmh, r#EOll SUM. 1" 

Shall 

IN iji dui n'fidiifl'. in I’ljjiji-’fK Irfrfl S 1 CD fo our 
COhpeH r .ll.iktq cm hytfaukl & k«? mj'Mhi u.i-' FRl IS 

NORTHERN HYDRAULICS 

lit* Vlltmarb. Ea«a*, Mln^ut. i)tU 

4J2-1 ID* 




HEX REthreader DIES 



□ Nut ig*NC DIEllrum ' 4 s l* c P 
to i*" tfRDirf liu+ws lid! 115.50 L 
ir.? 1 nr Fiatlhr^d^ 7 Ft Sri f Pftr 
rn h> HMiliRM and || J ^ 1 

« Ft. TAP Sri b rtMW itfM ThAIADS. [ 

□ me ■ NC r I mtief - uf is as <uh 

Dr-der »ny ? S^ts, try hr## l>*t 
Prnlaie Paid SatMr#c|ion GuaraNiwd 1 

JAW MFC. Bs- JI3 *• teadin*. PA 1960-3-' 
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m miv I 



hs . l-t«>. r . «C- 
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»9EH 90 
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- L J b*. Mi FFlW a - Larf twMeknwni In >rr 

-EJr-rt*i III >7411 k SMrH B^^ir Nfw Mar 

caitil] WS^igFh. I4J0 ^ri?l-nLW. 

H+ij*Yr S16.HJ HM V- U.h 
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BUILD toun OWN 
POOL TABLE 

Plana ft kits av#il. for twg 
All modilsr On# with Osll 
THlurnt, ftthir willi d##p podldt. 
Plana- include dot»il*d in Blruc Lions, 
bill Of msutlsl, IsmplitRa, aiplOdAd vi«w dwgn 
PLint for *#CH 5 5 . 95 . FlifVS fgr both 5 9 . 9 S 
I US Curr«ney}. Dr s*r , itf S i b& for brachur# Pa 
r«sid#fftt odd b% «ah#a 111 . TIERCR 4 FT, 
Dopt B , P. O. Bflx # 151 . ErFi, P». 
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L^NU (fc-3LR4 Rourts^j. 
plati^bjagh . m ,v , 1 win 

T*l.: Isiti 






Use ZIP Codes 
When Answering 
Ads 





GREAT SAUSAGE RECIPES 



227 page Jllustratad book explains sau- 
sage making plus home curing and smok- 
ing of meal, fowl and fish. Over 100 rsc» 
ipes. Free equipment and supply catalog 
has more information. For yours, send to; 
The SAUSAGE MAKER Depf, 6 

177 Military Rd. B ulfalo, IN . Y. 1 4207 



Satellite TV 






Wa don't Just sell informal Ion! 

Wt Manufacture Hardware! 

Our {vtoteg *nd I swt m itw 

v^vhllervl lM Jt|5*n tin dJiftfs, hridFi preM**dlL. Com- 

JUJ* gmhy wtlwtftl S0c, kr1» md nm" Sand 
MwirC,afiLHaM SMCEODW qiSUACH 

acmaafr-raae 



lW Mfl ihiMtl 



■■"ki 



►LI] if' 



NEW SHIPMENT JUST ARRI VED 



ip. In Him, «m. "■(. rpm at ifctp or wodd 

Ci IU"B sdfes I ;ti i’ lei r, ^11 shill 'V fihnd «v h ar hflt E J . picks 
»-T*l $AtU«rt$»S noi„ «*» 
i*-tmi 5ti, li. tau liRnti. . tie m 
Isve EfP Nhri. btn Sift mu . U? DO 
r«#tJG 5eb iLTiltd nmr] 5H.D0 
ldQAi CvraHlSd Add U DO Sir sbpping 
if m 0i dr ■ ^ M 5 to rj i. El^hI D'diri Jdd 4 
Ujs.simirscinDr, tom.m 

7 IS Li.+'in.-ifn San Anlonio. T«kMi ?Q3i5 




PROPANE * CONVERSION 



HUH CARS -THUCKS - ON PROPANE 
AHum h guolinfl inyllmr wlftout tw n stopping ^ahck-l 
CflflipWHy ffldWN Vti TESTED— md WfV Plicilrtl Pu# 
it yaurealf in 2 <£ws tar a l*trt ad *$G wMi UCAUV AYAIL- 
MLE pint, EASY m buid — tfnly hand Irals ind simp* 
pUmbiig rtqyirM Ums ordinary gas abort UikE — re^jbie 
any»h«if For COMPLETE ipitftt^ramnos-part UL »nd Silt 
Ic Ftamkiq Lngm-Mrhg, PMD12 fltrrsen. NY. 1^438 
SATIIFACTON SUAflJWrEE® 



urglnr^Fire Protection 



Prtittt T Cwr LM A . Hflmfc , Bujprrtsi, Auhn, etf . 

* Our cpinlpg ihau-ti hfi- Imlall v&-r awn 
dorm tfsietpj 0*4 mi tilt Wn 

(iff^r IRK ■riii-n #nqiiw^4 WTviib 

EE CATALOG 



Bui riel Security Cfl- Flue £2 tiU 2 PM lined In. tie. 0 L 



Hydraulic Snl< ffer 




fAtr? ALSO AVW LAB Li iq "RUM D r'uuH OWN 



I C l ■ 2 rent itfiriinf fwEF 
fa r . r kp(>rl.ng cycle- 1 IQ-IHfrC I 
iJirb toft W 3+'' 
h hp SAIDdS pas cncirtt 
r®tdHui 2 -iisje hyd pu _ -p 
[total F C.jnlrnJ vtfyt r-fli^nj 
tfl rt+ulTBl 



5*®q. «t. 

341 Rif 





$789 50 , 



0 1 Li.«h 

Spill- ymrt Ip iw tn*fi «m. E|dl Iflfll 
kr pmafn . »m*y t* r*fiials Buth 

^ i viTi 1iMf- -lud'-i .: ■ j rr£(.’ ^ -■- ; 

* "i4IIH«t-WU ,r , 5^ Hwtp' r Bf 
q^lily c^p$r*fli'i flr lc**a« pc^«. S« gv 
mr-do; n-dd'i Dl Dlhtr ilfnyj. Bit •hC.^' 



EARN 1 

EXTRA INCOME 



HOW 9ADGF A UlttT m pMa it E^Sd! 1 Hx ^ 
la IH oedf-rs rpr ptn t4Ch bldg4S *«u maCt 

y*u<W? Ear BYfry :ofnmu<nilv uv pyte. 
prtHc?U QfflHJp:.. SClKKXS. hSWSM AAd IH9 PI 
NyS iTid.-i, mdi I Pi bjdqcL Ihfnuqhiiul tv 
pr to pumnlE Itifa uliwhR and idiM-tlf 
rr*mt»^ Wnh QA-DGE.-A-MIWT ^ici CrUfle In 
Ml I ho si litieds *\m Mgt parts Ifitf CU5l jwt 
fflnn--;, HCh Tfl I ••-■■« S«l tor ffluchi 

rn«# 

Hem's itia lo ms I y*t frnsr In a comertto 
taOfl*mjki>; I ytfnm Nc* stJftsr kd injiudOE 
Slufdy L€.i0h d«s [SrHi, lpw COdtod, SuT R L Ok 
dim; ■j^aiiiv. pm lwch wds; ant) aiSr-lD- 
tone* ins-iivciiDAs KHscovAi bAdgt power Ip 
ootjr JIT 9$ 
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BADGE -A- Mini t. Ltd., Dept, pmizd 

Box 61B , Civit Industrial Firit.LaSalli. H I13D1 

□ VES BUSH ME m* Sidq* A-Ui«E|E|W ^ I* ^ 

plus 51 1% shipping (III m idOtMLw i 

□ PpsonM ched v iti p tmfl cart 

□ Use duw card Mem 

□ VISA □ Mastfichgrqif □ Am |«or«s D0,ntf| CHib 

□ SEND ME FRIES Che ill BfdgO-A Mini r^l.ulrg 

ETrtlTCard * 
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^HCftHLH hONAL RflDNET HACK GUARAKTli 



SURPLUS CENTER 



PM>im 





LCD TIME PEM and PENDANT 

Quality quartz LCD vya-tche& lea Turing 
hoLiL. mrriuia, s§cond r month and date. 
Fen wiilh Parker refill. Attractive 91 ft 
packaging. One ve3 f warranty. 14-day 
frea trial. I mmediais dal i vary, Time pen, 
■silver tone ■ S34.95; gold an ■ S39.95, 
Pendanl wilh necklace, igoflden - 
PPd. Send -check ar money order to: 
UNITED MARKETING I niar national 
Pnc., P.O. Sox. 771 3 P Ann Arbor, Ml 
4®107 



l(B I L II YOII It OWN BOAT 



-tort Iht rh-. jLir-JL w+iD build yur AND LAVE IASI C LEN L'i orovferi 

-r-E-ihcKlj jrt « 5 oec>jiiv (nterxfefj kr imnaurs. jk-d try -trep p^ioriil jnd 
WfiHwi iro1ructKina.T*i‘|li m#rij rifl lilt imijl fciii.rn F RDF FJ3K lONAL FI F HOL T?l 
HUGE lAC-fiif* DJUlOp J«iL- Crtd Ov*i l£-j :lM -^i-l H' m 43' S* ibUQ, 
□iHH-'toiii, l-Ctj! in^tn. lh>:--.l. AND MUHEI Grdc* ca-ulcp oaw 

IH ifwvr F REE 'IfrDATBUiLOl MG SUPPLIES" brutfiurp. 

KITS * PLANS • PATTERNS 





CLKN-L 



9112 HnK>v<[ Cypr T anihmw CA 9Ei?W 



43LEN-L M*HINE DESIGNS 

ilM AHKilVn d#Ml T BdllllCT CA »r08 

H^_...... CLEHLsiliJp»'M2 

"HCJA I Z U- LDINCa W1 1 H H VW0 2 3" _4#l 7JS pp4. 

.. "INKQA HD MOTOR INSTALLATION!" f*l 1 II DP* 

"HOw TO Fi*Ea&LASS flOaTr Mt^Sppd 

"HCWTO HUILD MAT THAI LEHE' ... PfS9Sppd 

..... 'RIGGING SMALL SAIL Ml* 1ST BtIJSppd- 
_.._ n IN0.dAHD HAHDWAHE CATALd^" ., OfJUppd. 

toXWt . 

ETiig? 

eiw 
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TILLER USERS... 

Can your machine 
do all of this? 

it Handle with jut ONE RAND. 
it EVENLY break, turn & till »l|. 
it Shred o«|«latl&n withuut tanglinf. 

* L»m HO WHEEL MARKS or FOOTPRINTS. 

The TROV-BIILT* RGT0 TILLER -POWER OOM^ 
POSTER can do all this *ntf more! That's why 
&§ripu$ gardeners- cortsider it the 
tines! filler available. Set for 
y ourself! For complete detail^ 
OFF-SEASON SAVINGS, nn4 FREE 
24-p^e hoohlet clip thi& and 
mail today to, 

TftOY-llits Tillers 

102nd St. A 
Ninth Avt+t 
Tny, NX 
12110 




trot. HILT* RpfcB TII«or4^wif tmpnUn 
Copt. A49I 

m*< St. 4 9* Ar*. Troy, HX 12140 

Plti¥» iind thi wtinit wcndtrlijl linn al TROY- 
IILTS Hstc TUltfl irtcludirlj prieci- ind QFF- 
SC AIDS -SAVINGS rDw ip rNlct lar I i-milFfl tifflE. 

(Pi ei E-0 Prhhl Clunjr) 




A MUST 
FDR EVERT J 
POWER 
TOOL iSS 
USER J- V, 



Use "STR ATE-CUT' Cutting Guide with 
any portable qirqqiar saw. (jg saw Or 
rout-Qr Extan di to fiti" 1 , reduces to 51" 
1 Qf Short cuts and portability Clamps 
(o paneling, doors and oth#r long work. 
Flip 4 xfi sheefs down the center; trim 
1/16' off a door Make precision -90^ 
Culs. lepers, angles, dados,, bevels,, 
grooves Unbeatable for scoring wall- 
board Guides utility knife Here-s how 



this sturdy aluminum 



works: 




(13 Patented connooior ia-in-a and aligns 
(23 two 51 guid* s^ciiona wKlh four sel 
screws [3} C-e lamps [43 altach guide to 
work Tool follow a- guiding edge [if 
Clamps and illustrated instructions in Cl. 
II not available at your local dealer 
send Ohly plus 42,00 shipping $. 

handling, USA only Send check or M.O. 
to: R A. K. PRODUCTS, Department M-51 
SO* 23426, Milw., Wl 53223- MONET 
BACK GUARANTEE. Wli. Pies, 4% L 



Maiepnan 3aiuviii l t:HHk]Li aaropchUN np = H-:<H 











America's fastest growing sports 

PROFIT WITH A HOBBY! j 

FIND GOLD SILVER-. COWS, RELICS AND MORE l 
WITH WHITE S LARGEST MANUFACTURER OF 1 
ELECTRONIC MINER AU METAL DETECTORS 
KNOWN WORLD WIDE. TAKE IT WITH YOU AMY. 

WHERE WHEN TRAVELING. GREAT OUTDOOR 
FUN 



Haband's 

Flannel Lined 
Winter Slacks 



/For your rttirial dnalfl 1 . * f.39 95 and up flvdg^i 
And Ifw cjlalog call IdII ' Igrrrs available 

1r« 1 -KW- 547-69 11 * PM 



whites cketronks, int. 



Covered by U S, P»t«nta 



‘ K.f©M <?U Mr*d 

■-1 fl.nl 4i n ora \0 

burn ui *a eronkcaie. 
iiansmiuion ond Umlldi 
drnisi ChH. 

5q^ on lucil bill! by burtl- 
Ing waili d-lli y 0 U 
□iiwstfy h-a** &n nand 

■ ThHjm lwa rrKM* Rrc-ll was I d oil 
heodgirE In wp itsbfi dll Q #W 
bran* camblrwufl 

■ Ltftod to U-L e-iW+O 
■ Sevan . Hflbi HYflli 
workLn^s to le gs? indUttl^fQl 
and panvnnrcltifl are-bi, 24.000 
id M.m *iu ^ 



CATALOG 

1 *■ phem -agilup 

FLIGHT PRO, 



r Buck 

W Miter's 

Worst 

And realty 

Enjoy 

Itf 



|| Hasting AltortaUY**, Jnc. 

AG r«4 £**pL 

□peel N«ct, Ntw Tor* 7 1 fl?J 
Id orcHr CCril <5-1*1 **6-3627 



AMAZING ELECTRONIC 
PRODUCTS 



nna n hurnlnp, euMLmj, plLtnl 

dirk thDlgjA dl nnckl d.<aI pwl fc i n w 
* ThI» linn ■ i n O T V a>PFVPt>r^^n 



Pll»!i grip dtolsil ^ «# Mnd 
use. Thumb control switch. oM- 
hI p«j for a wty fhah uno 
lng H 1?,DM OPM, 1W* Gall 
Gaurlrig, 5/64^ Orbit, US V. 
plnct Motor la pad dnkjfi* 
Pad Ilu <Vi' J n m jj . Add ti.M 
tor Shipping- Reg. to# 1 » 

UMfStt-RT . .... ..... 133 9H 



1! SriP^'f 1 TPi If r f 1 ■U r W fnflR vflf l ffli 

i**r» — A ll n*w PluI mra uniYip tARTa 

INFORMATION unfimrfM 



D el u se 1 

Piir of 

Slacks! 



NOT A NECESSITY, BUT 
WORTHWHILE LUXURY! 



SILVO (BRAND NAME) TOOL CATALOG 

THOUSAND? OP EXCITING TOOL VALUES: 

SUnley, Wan, Spwedy -Sprayer*, MllwatlfcML Rodt- 
wgU. D-rf-maL 5k.il.. NicholWhn, Ditalon. Miners 
Fein, Hellrti WHImm Plumb, Ken*«lY r Hwt r 
RlflaMr CrtMinl H VtoWp? Ai^dfl B pdk^ Unlm*ti 
Wl« r Charm* |-Uxk, G-entrer. Pony Cl am pa and 
many Narrowly Ad vfrft«d b^indi df torii and 
supplies, We sMp Coul to Coast at price* hard 
to bail. Hod it .» I or «w bl« SILVO tool 
CATALOG today. 



METAL PARTIS KITS AT LOW 
FACTORY DISCOUNT PRICES TO! 

* 14- 1 if- HA HS SAW 
e ii-i N. un saw 

* IS’ IN. TILT/AMM SAW 
wl • CM!. PRILL F HESS- LATHE 

* f-ML TILT TABLE SA* 



SAVE 



The ouicr tii brie i* Eijrht woven wind- 
breaking pulyciler jnci cation poplin* \ 
jiircot dll-wcjthei quality chilli. And on Uk 
inside, they" re complataly lined ,, from- waist 
to cuffs. with fti* »ftn1 r wjrrnnt. moil 
comfortabla all -cotton plaid flannel fabric 
ihal Ivlf kept vg»j warm and dry 1 

Pirmintnt Pr*» hi liold 1 IicIt knife-like 
ercii«. Mjihint v-^sh and dry, of L'ourie ! 
fffin wOiff dn 'l &sk you td worry afoot/t 

rAaflJ 

In Navy «ir Tun, bill you’ll »jill both! 
Designed I'm bitter uuld-nor wealher, theie s 
no b«r that ?4y* you can't went slrcm 
indoor* Eou, C Siili lllI I y durinu j fuel erisLl ! 

Order now! At Haband's in Hi ii un-fighting 
low price. combined wilti EhC wintry furccasl 
and fuel uncerUiniy n know ihcsc slacks 
won’l be in slock for very long! 



SILVO HARDWARE CO 



KIT^ FROM 

t3A«TOll».90 ^ 

Ftitiiml In W'lTklteiwA. I\rpuSir S.“:rr.;T. blschinJi JIIiir. 
lrali*<L. iiMki/i'i'ii il 11 -c. nu mlrltrLi. full HrvlcA 

tuirinlti. ^4rp-lki-Dl.rp bum. iibs^oa. tofii-aca]i? pBLlcnu 
stiiiT* 1 m in. Si nd S3.5S r-irh rpHRTM.ld.ii is^clBa tool plAr_i 
-panLnfe. 4 'd! p. Inr In^Syrlrd. Or "mil r i!id Tor I’AlAlng'. 

&ILLIQM WFC , INC.] JBfft.nr-it. SL C iwSn t ill. H»1 



F -u> 
f»i «n 

trAPii 1 fid 

*yi □ 

r rfAlicUr, m 

E H . t . 

U»hlne^s.r-3 

n -4J-i»r i#i|rf 

Igm|/i4l|in w%% 
4-In* t- 1C" r* 
*h‘- J uiainghkAio 

Hr> -14 SaMlSlSd 
•Ullrt Sfifl 1 □ [IHh pa|l- 

4 n# J^d nifin hq! 



Siiirp and 
T^il 
S iBm -BBi* 
5'AAi Bim 



Model « 

KUAL 



FLANNEL LINED 
WINTER SLACKS 



WITH OR WITHOUT BUILT IN 
BURGLAR ALARM SYSTEM 

Willi ■ UEMOTOHaXT. mill lux (»nllh,m»l J. 
rtMdiiMtrak inKrurntfita iwiiliF'f r J»d*? Tb« R.FMO- 

TCH^TAHT im rrmu-jr-n^.b-,: SlROJ'MIiC e-nglf^ K^n«r i 

d pvic* thjt will turn un pinie ui ui LrUCfe tll^alit KDCLW ibt 
mNfh npi hHlini i nd iir rmyLiubiaC i-.rlCrrii Ironi AnV >j<l 
ihd» up in 4H fart [1 will hIhi U^rKHL clit •nndibit'ld durmfl 
LhF w 1 n tr r takalba, ui LTUm IMjST ih".",-! Hilt, dtf ILEMCl 

TsWJTAHT wUI * „’.i.iiibLIlb It ratL&rl. iht mwor No r>wd 
wvrT-rabuuLdMftitA*r)au'¥*-n4rt«dElMrnp T M-f |,|b Br >r 
Llir imx U- ufnbMl. ui \1* fWL tThliB P Fp lllft d. lk« RF^MOTO- 
ETA HT WalL LUra off \ht tr.fi - nt 4 T 4 prirvwl Uk- vrlnrU Imm 
hr liiii lLt ytt 1 btyb f 

ELaIy m IN SX-iLl AtmihATX HUKSHSIOM ONLY 
lKtRUbUCTOHY SALE HUCE 
ttAYS A kAXti CA it JtEABY TO GO Tflr.5 OQU* WJA7WR 

CARR ELECTRONICS 

Mpln t m* net Rd., T«Hwd, Pi. 11W9 

AMAnya radio hquhi- 

U3ED nA£Hd equipwenT ■ tai-M TJfr* 

SHORT WAVE RECEIVE R1 Tm-TN^«- 4 3M 

BVBWEH RADtO M MM 

miFHOHU a acc ys. *m W 

21S-72342tW 21S-646-2SOO 



WEST BURY 



HAS AMP COMPANY, Extern in« DhfMofl 
265 N. Slh S1. H Palarion. N.J. 07530 

S F leas< send ...... Pairs. I t'vErt WaislSizc 

«wl«* *■ P [M 50 thru 54* 



374 MaPlE AVE. OwH L-iE-PM pjV |t590 



Enjoy Satellite TV Now 



pMIU. pin's. Wts-TCILS EVEinHING! 

$j1li1*dmn fiuirbfrlBBd'.. Sind t?.*S T0M7I tm I? 09 ferlst dfe? 
■Jiff mail v tall cur 24 hour C <J- u rn:.h wrirr Iihr |30^ UMDU 

GLOBAL TV ELECTRONICS, 

P. O, Bon 219 -J, Maitland, Florida 32751 



Waists 4 6 -54 piease 
add £2 pec pail. 



ln5ea.m 



I Or Chart? 

1 VIS* 

I MdsterChar^e 

| 707-039 

| ftlamr 

I Sheet 

! Crl v 



1 590 POPU LAR MEC H Ahj ICS 



AIRCRAFT KITS 



C-OmploEe u^l.iiied Plans 



COLOR 


Waist 


NAVY* 




TAN m 








CLEAN UP 
FAST 




r . . wtih the AMAZING ALL-NEW 
MAXI VAC- ri Wet/ Dry Vacuum Cleaner! 

Heavy-dulY l.V hp nolo* han-dlei (Ough JMH — 

Chipfi. nail«. al^n^H ftrghfln glut, ple?1(rf Lfrgv 
>2 sal Sfry. 7l^-Q4l. liquid capaCily mak^s < lean-41 p 

quitk ind vi$y- P-jmpI yp ti^ygad $infc$, apuli. 
till* w*W *nd $h*mpoq. U<im C#c(»l3 *nd, shag 
?uQi. Shyi-tiPP Pliiii ilcpa liquids- pith up at sale- 
levsai Cigars lirep'.acea tarbeques. iurnacas. Works 
qraaton upftolstary. drapes, maKfiSEas Ideal lor 
shop, pal lo. car. boat fl-arage U» MaKi-Vat ; 1 ill Nor 

*11, you* r«gyl«i cmninq ehorah H?q! Pew** ful 
auiimn q« blowing actiewi. SuperatrMfl plaitic body 

will ncil fuel at dent. Low p^rne design ranlnEa 
tipping Caddy #Hh * Dali-baating casters Iw sis cnh 

and oPP, cpnvertienlly sWH $ atlathmflnlj Ov 4 r-a 1 .il 

21 “ ions wftaddy, ii" w>da. at" hiqh. 12 -ri. , 

a-w.ie cord. 1 1O-i20V, AC. UL lii-lad. Made m LI.S.A 

MAXI VAC' II INCLUDES ALL THESE 
ACCESSORIES AT NO EXTRA CHARGE: 

* B -l 1 Vi' d-lim. hdse *ith s* !*air«jiuca* 

* curved wand » apiece straight wand ■ carpet tmwl 

* squeegee insert * shag insert * tnjvics HmH 

* round brush * M pholslery nnizia 

Affinal Vain* * C n nc p-'ws thfppmg 

It only 



QflDEfl TODAY 1 Shipped dinpt Prorti PAttCry 1*i ypu- 

^Spiry . wf cannot ah ip Id CAnSda.J 



HONEY HACK. GUAP AN TEE! 

II not comp lately satieired with your MsjrrVae* II 
arter using it For 14 days, islufn it tor relund al Pull 
purchase price. Wanuraalur&r guaranlees your Majcp- 
Vac II ior 1 year again al defects 

TEAM D#pl. PM i, P O. Bdi 16 

Prospect hieighis, II, $Q&7q 



Ocpl. PM4 r P.O. Box 16 
Prospect Heights IL 60070 

Masi-V-ac 1 Ii WitfOrY Vacuum 



TES! Send me __ 

$65 3g Qjch includes ihipping (Fqr 



jTEAM 

l 

I Illinois deli-vsry $6SJ5 includes pipping $*144 

fu-.) 

I DMfrrejcp/res Ma|j i. ) Ml. 

■ □ fcr.e lo &ed *s my check or maney order 
I Charge lo my U VISA □ MasterCavd 



ACCOUNT HO. 


EXP DATE 


SIGNATURE 


NAME 


■;PIcjm PnnEji 


ADDRESS 


CITY 


STATE Z\P 



DECEMBER 1930 159 



BESTBUY! 



EASY-TO- ASSEMBLE KIT 

Only 375 1 o b 

fqr 3 A" dioiti. Other di arm. Iran 4 !b 6 at 
trSnipuroblp All diarm. ad|ui1 ta 

hh. *i 1116' ta 9'6 ". 




People who'w leaked tYe rywh*-r# ft 1,1 vp ihare 
ilfl-'l aneihe-f ipirsl utair around rhal tauthei 
our combi notion of price and quality of imalO- 
figll end w^rLmonihip W* belie** itl 

CAii onwmi KiwymuiE: 

flfl: Phw Pnirt jluipj. r?0 Bisj I 21 4DQ Co^kJ, 

I irrwnnl . ft, I SOQfi Chi i 1*1 I H iS 344- H«>. 






ONLY 



GARBAGE DISPOSER 
CLEARING WRENCH 

SAFE & EASY 
TO USE 

SAVE TIME 
& MONEY 

CLEARS STUCK 
GARBAGE 
DISPOSERS 
IN SECONDS 



9 £| 7 U 

PLUS $1-05 
for Handling 
and Freighl 



made in u s. a. 

ALL ST EEL 

AtJLOW 3 WEEKS F OR QEUVEm 



SEND CHECK or M.O. for $6.00 to 

GARBAGE WRENCH 
g/o Phun Sal«a« P ■ O- Bn 4#143 
Cl#valand t Ohio 44141 

NAME_ 



ADDRESS 

C^TY STATE ZIP 





MONSTER MAUL 

f AST-N-iASY WOOD SPUTTIN0 



Splits most logs in one Hqk-won't 
stick. 

■ No struggling lifting heavy logs up 
to Ngh pficed power splitters 

• Drop em. saw 'am, stand 'em uf). 
and spftf ofrt 

• Forget aPaut lost, stuck, or flying 
wedges. 

•No gasoline, no set-up, rx> take- 
down 

• No wooden nancies to replace. 

• No gimmicks. Just simple physicsf 
We at Sot* hove been making the 

same quiet Offer foe yeais: Try a 
Manner Maul a! our risk! Within one 
year, if you don't think it's ihe fastest 
least fking melhod of splitting fire- 
wood, ref us know, and we will give 
you your money pack, including 
shipping ...Plus, it’s guaranteed against 
failure for lO years. 



SPlCIHOATlONi 



W&tfhr HfKM! 1? ID {Talai St y'll IS k> ) 

OdftiUutlmhL ■HpjR CO-'tKX’i V&& -h&Od. htn3«n. 

t 1 - Jyy Al tl«n: hgrx^* 
GuEX<S".l&fl L- YE AT-! TfMi OH=E& * lO 

OQaihi? PaHjf« Jh* V$, oeiy*f*d 
to v-'J 1 doer 



5 oti Corpora Han, 13443 Slatloe Bd., Columbia Station, ON 440 : 









<lip mi hu users cm mm own;. 

MAUf , 1 |< M ■ II | n | ■- ■ k, J | ■ | a li U ■ E b b L I J bJ J - L b ■ 

AHftlH j.bbbbH.H , . , , P ,, . . r , , r r . . 

«T¥ 1 ^ITATE/im „ , . 

1 -ftHtT uci If myr lapiiriED, 



PU14.V 



GOVERNMENT M 



DtHt PM120 KH BLATEftfl UUML MJEAAJWfXA. YA 23513 

Sind GfHOQ □ Sand FREE COLOR CATALOG 

ta □ l*fl □ Mimrchb'i* □ in ti^m n qiih* jcu* 



( Mslorn ( h fality folding 1 

SPORTSMAN'S KNIFE 





tn mar* Igr 1 ([ildin-g Hunter. Aft 
sl'-rdy, I i&m q-uiiry fnjforift, Our 
'IKE AVI 

on lOfll Order 
tfltlCI from th* 



tat 

80% 



dart 
n fl 
than 



Iflf raplKflrnfcm 



broken ^rtfiir (0 r 4ars 

• Solid Brass 
Bolster & Lining 

• Rosewood Hiorte 

• Sharp Skinless Stint 
Stlnly-Locking Slide 

EGBERT Co. c*fu PMi» 

11055 Sunset Bivet. 

Ub H>:gi:lss, Ck 900*9 



Hu Hf pH- I hand. 

L AatS 52 lor Genuine 

Ltsther Beltcasu 

HONEY SACK 
GUARANTEE 

pock* table 

sue 

(7- ft.’ 
ojrwi) 

* 




FEW! 



Low-cost 
kit splits 24° logs 
with 10-ton punch! 

The Heald Woodhog kit goes logelher in a jllly to 
of thfl most powerful and reliable fcogspliuers on the 
Gutsy 5-hp Briggs & Stratton engine powers the 4” 
ram to split up io 24 |r Togs with a 10-1 on punch Shown 
age for towing to on-site locations with Heald Hauler or any of a complete line of off- 
road vehicles sold by Carl Heald in money -saving kit form. Kit priced From just $59$. 95 
Send lor FREE brochure, today! 



give you one 
market todays 
cylinder hydraulic 
with optional road pack- 



CARL HEALD, INC, a* Htttt, PO Box 1141, a ant on HarbDf, Ml 49033 



9 RIVE- A- WAY SNO MATS 



Grip Snow! Ice! Mud! Sand! 




Set of two rugged rubber mats with 56 steel traction studs gets 
you out of any rut. Forget about towing— Forever! 




MAIL THIS COUPON TODAY 

SALEM PEABODY CO., P.O. BOX 792, SALEM, NH 03079 
Please print. This is your shipping label. 

Please send me _ setts) of DRIVE-A-WW* SNO MATS at $9.95 

plus 12.00 each for postage and handling. Total enclosed $ 

Check or money order, no GO.D.'s please. 

Charge it please, tor □ VISA □ MASTER CHARGE 



Card No. 



Exp. Date 



Name 

Address . Apt * _ 

City „ State Zip 



FACTORY RECONDITIONED 

GARAGE/SHOP HEATER 

-^L 30,000 BTU 




$99.95 

DELIVERED 



Tb# ileal Berlin* tai fan wm in* w*r**i*#i. 

i mu EBm»litiiy *■#+*« *enaliiwn*i -IF 

iim nuiari IIHMU uuuaj sri-d.ftH if* Hh w m ^ t *** 
tiuivlnf an* ■Nwii* Ciiy w epi’it*. m 

tortilLHten nwM iitulApia *Hiw MJt*r*i 4 fc Ian* 
twin, bupvtr m a iiatamfella itwI-f^T fW 

J«M* H^lTY Dltpr land **i? ki Ifl-AJ bl IUPPH 
fbne crick «r mmiy *r*ir 1*3 

Portable Heater 
P 0, Bos 719 
Bowring Gresn r Ky r 42101 
FrL Pd. Ky. rtildanlt add 5% talvt tax- 








WASTE 



HEATERS 



CUT HEAT^HC C0$T| 



Wait* On Worth CMr 1 1 OP 

Pv OtHcwiaBa Fud 

Fd 1 Com mere ill And Ird-Ji 
uu H*ai with Any 
WaH* CM If you kin 
Wait* CM, then 
LEHAIP WASTE OIL HEAT- 
ERS ARE A SMART I<WE £-1 • 
MENT VIODKlSflANCWD 
FROM U,tnfi 5Tu S RADI- 
ANT AND FOHCFD AiH 



Writ* 



LenAlr lndu|tH#i Jnc 

P O. Bon 1D1?4J 
JaneaxN Wl 
Dealer mqui-iiBB fpronad 



HOME ENERGY COST-SAVING PLANS 



»M WATT HtUCAi- WlWmJHBWE iTHTEM An 
-c.<- 0 h*d Vancij £tia «1 iysf*r- rntff »a- 

tHih.Ikmi iV*ifTi pin L mm Utuu i inge 

4 ii** kmnai tor IvMv W«-f|M wf N[Yv 

MSklTt PLANi LHOK 

PC. RTAJ-_E G A5QGEN GENERATION STVTEH; Oth 
bW> 0*HB*e IWbgffl WOOOI Prodaow 1 kbrquo- 
tom nquvaltr^ horn erty Zfc* d w# UfeH wj gw 
•.-Lnii tm *LrJj ;‘i lit r«j- ariy *rfl k "# wwi p! COU- 

5 MTt PVDB 0^og*i punfcm>:^i oat M* 

GDMPDET1 hJtffS: St M wn. hH.rfh Itw >:■:> 

GLENVALE PROMCTt, oapt. u 

Box. 35fl Station L\ 

Tonxita, OntifHJ MflP 3J9 




PORTABLE SOLAR HEATERS 



Cit toting 
Costs 

upioa% 
Tu Credit 



N*w< i-ipjnl design P^rm.lS 

easy nHtal“ 4 slip-i bAndremgviiJ 

Dn*df Jha mMi afhtAinj G*fl*dKifa 
rnar^u/arlured 

SOLD FACTORY DIRECT 



SOLAR TECH JNC. Gt|H. PP*-B, 

MM $*411 



CLOCK COKPOMENTS 

Lkai \lfiwPTTiprU|i HsU-ti-v. Diartr. ElwlTlC. 
UfUM Cfui-Jnaolhri, [Jrvul: i| 1 ht. WpUmunii- 
lef M Triple Oume, b Dti X.r y Wnuta Ai W*u- 
mdnbler, Sim Bamsi, Ikarornelen. MelaJ, Br.u-1 
Fap-r dull. FEumIi. Bnui!- h Plirtic Number. 

A Wjrlcrn, H nn. Irr.lr.!* | Ift’.l QuHltrlY PV^Ciri 
Send 3 L.OD iur «J F‘u>t Calaliw MnrnlwK si 
*10 0D Urdu 

HEWFQRT ENTIIFIISL1, INC. feMt, i 

J>f 1 wail MM 1M" HSfcwfc. ai, 1 1 Hi 




110 VOLT A C GENERATORS 

fYC» 95 . SOM *aflta WT. 27 pOurtda. 5 ' •: 1 CT FBn&*« 
JitvflR from ear or pigkijp Opwalas T V All pawar BddlS 
OW 17 r 0 W m SflOHift* Tin* H PUT 3 fth yxMT. QuflrAm*«l 
1 1 & menlha HBff.DS} ftjr klS00-watl jpnerjifcf naed* no 
tumefy SptK-iHi price *17R.D0. Add 17 5Q Igr A 

hnnai:iq. p«i umt S*nd for tr** 

VtFtDEN PERMA-BILT Box 71 &J PM 
2d21 May*. ArTrfriH^ TX 73109 
PhOft*: BW.'MJ-STtl 



16D POPULAR MECHANICS 









How To Make 1 
Your Own Alcohol Fuels 



n 



j Alcohol 

\am 



The ultimate do-lt- 
yourself homebreu-ing 
guide— a step-by-step 
course in making your 
own alcohol, gasohoh and 
diesohol from grain, fruit, 
plant cellulose . , . even 
garbage. Shows how la 
! buildastilLmake fuels, rad gives legal 

! requirements. Fully illustrated, 196 
( pps., B3 illus, Hardbound. Only S9.95.S 
! OrdRr No. 2074 from TAB BOOKS Inc.] 

J^ncpi. PM. izna Blue Rldm- Sumnlk. PA ITtH 





BUY STAINED 
GLASS SUPPLIES 
■W DIRECT FROM 
^ MANUFACTURER 

Came Uldj, Gla^s, Solder Tools! 

Everything you need fnr the pn^tssaonaJ 
or beginner 'iA/de bcIbgIjichi ol Ieoh. ijmJ 
nrifUeneha w it h instru%:Lidrrs alf'in OUf 
entiling lie?* uetnluy For yOui' copy 
■.Rriti^rS QD refundable with Prat order 

CORAN >5 HOLES INDUSTRIES 

■jC-cu SUM! St rii-Tii PW Pin H mi ten WOQ3127 

161*1 Sift-3760 




GAS TD ELECTRIC 



? Udb licura fejpliufos Hw charm 
3 rd rcrtara If* lifihl flirtput 
6 1 jrry mis ling double manna g a :h 
limp Kfi rccUdw c n-* 1 - du^k 
pteta- egnriral, 
ruturfr, bofft, dietktad instructions 
The ffiUTF U 4 wMbta m 
both I IS wHts an 3 12 yuIIe tak 
fgr the 'RE LITE 5 krj &1 your 
Inca •■ie. , .:'*3i [- iisrt or write 
tgr morn mrtarmHian 



tfcifdlighting Systems. Inc, 



IfHfl ClnritiAvi. Dtp) 44* Si m. Wmn, SilO* 




fcfl jp yw r T**’*' MT 1 
P^tti fl cp l J ** *r-prt t Th*r 
run oh «r twffFvi * dry <£*1 tw- 
lw TVnto PIH -Xi 10*1. IhHjf *i« 
mBn^jlBefU-Edwhri IW b*M Of m«i- 
r .31 ft* ftwm qfi yp yr r-r - 
tJUCK ' -BQV ' rMii*- ri?l|]V |f vj. 
anythra it 4 vilu* and i-jvt p**w d 
mind I2 ? 50 ncljdM postage 

William Johnufl 

m. 2 Onx MB 

Heunteln Hwth. M Tlttl 



10 YEAR GUARANTEE! 
AIR FORCE STYLE 



FLIGHT GLASSES 



SPECIAL 

*3.88 

Htimi Yrad ijci CHI dfcf HUM! pr^ii’n *nNP lUr® iNf '■«T 

r .:- ■ i -Jmijm! W SAVE WM1 1 lV> l>rW Imr quk W} «lthl 
[li.u aiinpiif In T*k* ■ ■ iMbcia 5rdli\j li-f ip «■ JJU. H*rrf 
. uh^ furuiDt i _ i lu Jr mpid -ickaUnl iVWfchHi rim k*»*+-I MltO 
Iv# ptrfert ihn n*t*l Trunn IF IROkEN J *i 

19 YfcAkS HE V- ILL RIP! ACE Vl w OUH.i *p* f} 

- bJ in hitfcr lifc-Tvni INh SJ It plul tZ* pmuil Kir^lnf Sffd 

I.-4J.I 111- <>■ If n.s i.ilikfict! I'cluri' I 4 i <■ HI ]0 4^-f-l tlRRP R 
iHllJ-A V! EbMcd Baiuin Cil . Mtpi. Lj JOW. DIM ! S. WfHiri, 
fhS4f * 111 i GU^> fitt 3* fnnAfld 




mil DAY \IIIMA H U'k OH I K 



FIGHT BACK! 



FREE ENERGY 

PATENTS REVEALED I 

* Aju1wia14vi BriiKt«inj — Pulled PUOlPfll 

EJflciNt Utn6t iuiii un twb cm tMttif Ha. Shiism In- 
diltnlEily nctiiran ItwlT. (InvmEnr rwtlvtd crrtll lull 
af mint Irom thin Savirnor Rcmi id Rii4in,J 
■ Si mpli 2 m*gnfll jiinifiter. Invinbor clilmi ill tJm*i 
mnn output Ihm Inpul. Cm pvnr homl F luto*. • Fltn 
dlfT#r#nt Mil pniwrFd (04 I pulj Dlfininint ihlQh^t 
rMtara. * For a compim «t d! US. Patin! drvpTnpf 
imd full Ccmli «i ill ul Ihm, im4 SIS PpC. (Dr ide 
|2 mtr« far First Cliaa Pott, ind umi itj ip»dy 
aiFvica.. PprDipn ordm |1i U.S. Ppd AiirmaltJ 

THE FREE ENERGY PRESS Dept. pm -201 

P.O. Dor 22*69. flobbinad*!*, MlnrrtioEi K42Z 



Al LAST! 
NEW 

HawkinsShank' 

DRILL III 




Choose the drive 
to do the job™ 
New “'Non-Slip" 
drive or 
conventional 
“Safety-Slip" 
drive. 



Chucking position 
determines slip or 
non-slip drive * 
No more scraped 
knuckles - No 
more broken 
ctiuck teeth • 
Eliminates re- 
peated ctiuck 
tightening * 
Can be hand 
tig htened 
and won t 
slip - 
Manufac- 
tured with 
precision 
using the 
indus- 
speed 
mance 
ested to meet rigid 
engineering 
standards 

2$ Oust Drive Sits 
graduated in 64itis 
from 1/16" to If 2“ 
Heavy fluty 
metal box 






ORDER NOW AND SAVE A BIG BITI 
SPECIAL INTRODUCTORY OFFER 



Order 2 sots far 
$ 149. 95 and save 
even moral 



I 



79.95 



Prica includes handling £ sivegmg 



f Please send file drll bit Set(SL ^ 

[ Nam# .. . . _ _ _ | 

Address | 

City ; 

j Zip^^ j 

Please dherge to my : I 

„ Visa _ _ Master Charge 

j Aecounl * _ _ . ! 

Expiration ITjIh . | 

Or s#r*d check or money ords* lc: » 

DUAL DRIVE TOO LINE 

DEPT 12, ARCADIA, IN 46030 

(inflaia ^csr-s&nts add law] 

(Anew fi- A *cink5 tv dpi fVT't I 

SATISFACTION GUARANTEED ! 

IP yau'rr npl nbsalulely su'.-sIumJ r^lurn 

mBfctta-rdise wurur. ie days lor rull r^tuBd 




TILLS DEE-P 



9 INCHES WIDE WEEDS NAfiftOW 

WEIGHS 20 LBS! BOWS FAST! 

GASOLINE POWERED * EASY TO USE 
IMPROVES YQUR GARDEN 7 WAYS! 

1. HigFi speed User tines granulate toughest days 
irtlo saitJy kum. Uhque tilling acbon impnMS 
your soil, can till 6 to a mcties dteep 

,2. Makes weedi ng tost easy and fan i to 3 

inches defiip m harrow sel 1? inches wide 

3. Gives you bumper crops of iuah Fruils ar>d 

vegetables 

4. Gives you excellent flower beds tieips your 
garden butst with beayfiFul blearr^ 

5. Gwes yw a garden others will envy 

A Aerates and thatches yqwr lawn. 

7. Cuts reel borders around gardens walkways, 

shrubs and irees 



AGCO P.O. eox 75 Dept P 11 
Southampton Pfc. tB9G6 .. lor rush delivery 
of literature call: 215-&A7-8556 
Mon -Set. id-4 p.mL Chg. card orders accepied 
Name 



Sheer * 

C.ly — — — 

State Zip 

For Rush DeUvery o! Liturarun? Call 215-947-8856 
Wejrt-5a r 1 Dam-1 pm Cnargp Cam QttSm sccepied 



■|'w Mi'iriu LUth i iffrtmn :>#j Eirtiu n-diViPmL iiipi !: ili t T tiE jwt 

NT| :r!p4 haitifl. auiu r UkIiii) p4 .H t 

FHA niHiim Si.E w < im n SlftiAiHih Ljma i Rilh 






liiilKT SAVE 2S% Hurfyl 

iOl MORGAN WOOIl, De p t P01K15 

tt23 BitdtlM ltd., Lmlfvllh, Af. 40204 



Portabl* Slowrn Cl*an*r 

Gleam m #0 seconds 

CLEAR: 

f-nginfi, Air Filler*. Lawn Unwftn. 

a year guarEL r iiee an Nv baa. cate. c*es 

w*p. pr<J pan* frind Wwght 150 
Au jii-aiy pump reqw ■« J on low at 

praam* 

WEKO UFA, THC,. *11 

Scad Lflnp ■ Bcm D, Jackson. WT 43001 



NOT SOLD IN STORES: 
FDR INFORMATION WRITE TO 



GIVE YOUR GARDENA 
CHRISTMAS PRESENT 



NEW AGCO POWER HOE... TILLS DEEP-.. 
WEEDS FAST WITHOUT HARD WORK OR 
| RAIN FU L BACKACHE . . , WINTER DISCOUNTS 
i NOW AVAILABLE! 



DECEMBER 1980 T©1 






;umiggi 



Capture 
induse 
the he^r 
ftyi 

normally 
goes up 
ifte 

riwwr 

k'p'lh J 



Siv« on hfl-ating 
b'irit 

lna[Ji»i in iTiinuteSi 

AutorhAik 
Thermostat eonuol 

Uw in retrfl#tion 
rOd-mt, tia-m r— «c n-ti . 
lodHei, eabini, 
oulbuirdingi , . . 
nn y vv h mrit 

BuMt-in 
circulating P#n 



$69.95 



R«ate Specify ; Vent pipe diameter 
(6", 7 P \ 8", § p, # 10"> 
Type of fuel (»ai p wood, oil, get) 

Add 56,00 shipping for each one 
ordered. 

Wisconsin residents add 4% tax 
No Canadian Orders Please 

Alto Available: Fireplace heat re- 
claimer and wood & coal burning 
heaters, 

FREE catalog with snowmobile, 
motorcycle, firewood making, small 
engine parti, and other accessories. 

Manufacturer's Supply 

Pa# fS7 tteptPMG Darcfattoft Wi 5442b 

niiiiiinmiLiimmu 






130 Be SPORTS CARS 
urld from Kits 



Nam* (jprlftQ- 

Address 



0 



# 14 Day Money Beck Guarantee * 

AUtfl logic PUBL Please mail my copy 

d so 1 out, us mw 
nsiicutcma us/can \ 
run (Fwmpn *m\ 



R0. Box 2073 
B&parimerH FM120 
Wilmington DE *9895 



Slilf Up 



Just Published 

Slant Buyers Guide 
1 60 Pages, &M PhGtta 



II M taV-ii it kh- 
Bwh t&orts can liki r te ta* 
iknnri hWB, UdiI spli Tpr § 
tfXttm ci (Mr ippann! rilue 
Jf4 dirlirfJly jti art fcjip IS 

it S» ind 

MUWI M an tatH kfl un 

jmi rK|Auladurkn. flrifKJ 
iwv Suitrt QuWi H P«*ta 

Hit if flWfcM ■ Sppw ■ C-ampaiiiftW * fiCft DatJ • AdrtS 

Emyttilrifl Ircm 40 rrpg Mum » slmng VSi mi pMK 
wis HundPKli □! MiLfcri wwh M vjJiuM mlofmaliofi 



MMlerChirge □ Vi*k Etp Dsis 

O fd*r TOLL-FREE by phana. 

Mjslpr Ch«rg* or VISA REQUIRED? 

WU 391-1000 Clay or Night. 

(Bi S| 684 MOO In 6kiA can reflect 



WOODWORKERS! 




This fine Cabinetmaker's Workbench is 
jusl one of the 70 project that have ap- 
peared in the past & issues of 

The Woodworker’s Journal. 

Whsihef you'-re a novice or a veteran ww4- 
■wflifcif,. pan ll enjoy tin dfeia^Bd drawings and m- 
strudians Kur building a I rypes pf practical jwejsds 
including Early Amsncan gird Contemporary Suml- 
lufe. lays, clocks, gills, and much more 

In HKNtnn to plans, aacfi ;ssya contains snap- 
tips. minwy-mjlunfl ideis, antique T spa r tips ana 
cibinptmaKing techniques 

Subscribe row to the protect magazine 
that features 70 plans eacn year. 



1 TEJUlje hinoiffriy* mm\ -»* ti? M 
Z YEARS Ilf t^nniMrliBHl tab i&JH 

1 yoar-SH 00: 2 yBars-iSS 00 
i p lcast rra«.E paymert in O S FundSl 



flUAflANTEB) A lull ttfond en ill unm*l4tf iUud 

n n cr cornpiQiaiy sjt-s^d 

Send c^Ek &i money orde» 1c 

THE WQUUW0R KER S JOURNAL. D*pE 6D g 

P 0 BCi T&29. 2S Town yiew Drive 1 

New lyiWtDrd. CT 06776 | 

5k**- tIEB fl >7 S2-70Q 

Name 








^5^ 



T1#^ 




E4- W * 

im id MCmn kwAnrs wr<uf 



™ Q*» £PH^ Fr« I 

l EWTERmBELMC 
E. Thud a Gofc^i. UN 



hi u« ^ *u rmr b 





PROJECTION TV 

Buv hits iKtaiy dlrtd.. Our qlm fetus an 
world tarsus Aug HUir in PgptKar Ur 
ehamcd uyi ' Ofltler lhan j hlrvg 3 bhh 
SySltffis m Lirti. qijhi 
serven. bardwani. bom anty $360 



COWPLFTt 

INSTRUCTIONS 

•U 



TEUYKOPTIH 



ra.1»&*PP HIM LA. 
NT 10177 




Addiefa 

Cev 



— _ SLife lv J 



Zip- 



0 (] oppnMuniiifci 0«g 
profiia Earn quickly 
fu I rjr -;irt Hr hfl Learn 
a\ nfime H e easy Cho 
ifP 1 jvti k All 'DG-ll 
-M 4 l«ii*H Suppliv-d. 
Lrf. Stale a-l «J - 

ApfxJ l<ir V*i trans. Send 

Piarn-e pdd^s l dr 

_ FREE b*tib 

li aiHU lM hrlisn, Oepfc- 110-iiP 
! >: ^1 ►* ri> SluJ# SfN lUftf 1 rfUi, N. J. 01414 



5i<s»"S 

*_ iftIN WHlU W 
Q TOU MANN n 

r 4H hM fw !;■ 
VtIK AOC*. 1 



REBEL FLAGS 

Authentic looking; Cor.itdKrAk 
Bard# Flogi. Cotlon 00. 

3k^S 10-00. 1Z"xir4&00, 

SAghrweiigbt 3 kS f -S 1 1.00. In- 
dud» deli very- ^srvf to; 

FLAGS P.tf. Bum SSM AmtmllW. NC 1 M 14 





I'J-A^Ann run 

tiv Kiri IU....IU usj .... .... ...... 

Mini Hikr — 

^Inl «r -h i. P3-P 

irKiitiw jua 

♦"rmri Tpprm»^4^uK H ri 

» 1 1 ^ ^ ihk-.fi Plffnn-nUMl 1,1 MB 

M'lm Ji f |i - ...» U.IU 

h«L P4 P 

i N.E. Trariir JtIMi 

5**pp fen . , . , , . .. ..... ... . . . . ...„■* . . . Ai m 

Wjru Vi-hir w ■ J’lin 

i*m 




OEAiFIt AX) I 



AUTHOnZED 

CONflJTFI 

K-I05I 4*. LEVEL I ; . J da 
»■ I®* I S* LIVCLH . . 470. 

» 4ffln i-lit I ‘Mnrt . 3iw op 
T-BOO-B4T-OB4Q toll Nit 



Uf to 
1S% MvctHinl 



fciwnHrrtn Plara trapping Cmnrtw 

tlK-Sp^M,. S.w. 

C*-rc>. C*angH 31 7 » 

IfTl] 377 ?J» Co. Phw. Mfc, 




PilOELECTIBC 
SFRRKGEREfWTW 

Pu»twig biAlpn pr^dupK 1 &JM0 Vtill 
apark Ign444 gu wfi:d ng 

tiren, &£ Use as calls prod or 
Schoo* Scence PrqjKt Jt 395 
PD-EtpHlti Si Guarjnl**d 

UWS 0 H Ei-ECTHOWCS, BOX Tit 
POTEST, TEXAS 7 BOSS 



heat and 

ENERGY SAVER 



Changfli fl .ipl.r.g I lye aipet I up l& 6 ' dia h mid 1 

hnnsd ^pjiitgrii Si-pp^ Iran ^acapirro -uo I h* 

Chimney E44y *Vj ins^ailari-^n w , 

MOW ONLY W.B5 PWD • 

VYIL-MOR. INC OEPT A V't 

PO Bm 301&3 

tieveiafld, Ohio 441» t|* -.. 




• FUN TO BUILD!" 

• FUN TO RIDE! , 

Th«fl ru^Bid off fo^d vehicles I, 
L are powered by 5 hp to 16 hp 4 
Amifleib-metfa ertgines. , 
Sft Engine is completely w jt 
wmbled, frame is welded 
l -yrmL and PR ,nled - ius( boll fflN 

B n lilt everything tegather Zfn 
: ;cX^' W- and S taH rid i hg 

Kit pn ced from . > I L 

F $479.gs ta S99&.96 W 

For ■ FREE color 



6 BIKEB 
MODELS 



7 

TRYKE 

MODELS 

SUPER TRYKE 



p*_i ji _ _ |_| proenur# with ctfflpw# wn<* tociBy id; 

Wail nCaU, Inc. D*pt,PM 12BP.O, Box 1148, Bonton Harbor. Ml 4M23 
From ttia iargaat Makar of Bika and Try ka Klta in Bi* World — Carl Haald, Inc. 






NOW! Brand your o-win name 
merwiEly gn *end 
and le-ftiher hamd- 

crplt*! Simple I Cl 
UBe Lang lasting 
U L approved *(«£ 



u**Jk 



Eric handle. Brands run rianta Gu arnmteed. 



CRAFTMARK PRODUCTS, INC. 

P 0, Bor £309- PVT? MsMCtlj GA 33965 



MAXAM TOOLS FEATURE 
FULL LIFETIME WARRANTY 



All W.Jtam laols n'-t- mji-^i.iciu'cd under ulncf U.i. 
Bpicillcilivni* An ilrtit |Min.U#l! iifl’y h&Jt 
Ireetid. Here 1 * we Ofiei- 

) pc Maain Screwdriver Set ,5 19.95 

Ifnpact Driver w/4 bits 19 95 

10 pc Combination ffrGndl Set fimm-flinm 49. 95 

1 1 pc Combination Wrench Set 1/4"- 7/S" 49.95 

7 pc Cuitibi nahdft Wrench Sel 

l/F-m ir ........... 2t 95 

5 pc- Ftetchetmp Bed Wrgnch 

49.95 

17 pc Socket Set #/J/4 jF dfi^e 

Q/W'-im 29.95 

21 pc Socket Set w/3/ 8 M & 1/4 ,J drive 

fl/ir-VO 39.95 

40 pc Mai^m Sock&l Sel w/3/8 ,r & 1/4" 

drive (metric 5 SAE) .. 49.95 

S pc Deep Socfcet #/3/8 i! tfriw 

o/ft"-i3/te ri> ) mh 

25 pc Sac ket Sst w/1/2™ drive 

(5/IS^L I/O mss 

M^iam E-Z loclt 25 r Auto. Return 

Measuring Tope ................... 19.95 

7 pc Universal Join! Sachet Set in metal box 
3/r drive (3/r 4/41 34.95 

S pc Industrial Pliers Set todiu stable. wire 
cutler, needlenose, snubnose. 

vice grips 39.95 

5 pc Combioaticn Wrench Sel 

(5/ 14"- 1-1/4"} .. 79.95 

[2 pc Deep Air Impact Sachet Set in metal 

tatw-n n% 

11 pc Mr Impact Sochel Set ........... 49.95 

4D pc lop St Die Set in metal bos 49:95 

21 pc Jnduslrial Socket Eel in metal kn 

3/4" drive |3/4 ,P -2 J 1 259.95 

Teh- fleh'daftts agn UN S-hi**, Ta* 



Order from Maxam, Inc. 
Dept. PM 126, P O. Box 226161 
Dallas. TX 75266 




H veu'r* Oft* i^ciw f<M hnr^iA'dtjr-flblr f«^F|i 4 r who 
have a leal need lor tufri^C-llind "hc-ti Mcbnlui 
dd-iJ. Vt'U slmyLl UfWit Ihll frve tdldk^J. flhd ihf- 

And must uiuumiaI roller Hon iy\ iMmiilik 1 ^. 
mimu^l*. ks. rrsrbiMritv enijirureiifty *nd ptn- 

ri HHiniuiL haodtHH*.* ort Mm. m*i hint Hdk, clrt Iric 
And viEAffl dui^Si hid jiIl <thui. «iml a ml i*.Ais-r fUrUM, 



■uv.nii i-ngube*. meihane. wrW#ft4, 
HsItTVIldfior WI nrtv. iMvNk FWKltWl, 
itnind«v. n. raid working. hon'tr- 
ve.idmia. mpm"I btfftjfms. Irft^rtpi 
-And ft ’ll.! i h iiiLiL h more. 4 iV /ifirfa 
priced d mi £vM*r*m 0 Thlii 4 v 
not a I H •ijk, club. Buir only j-l-uii 

VOU ll^lll. 'h.Im '11 I, Ml I Slill -I li V 4 RJ 

rxfd TAf-P tcrtinr. dl inliw infllicin. 

y.rliE 1odd% l®» |fMi i «ipL °l 
Uhpvi < diflkHy. FV. 1 W 

-wild .SDc in Vinrikp^ hw jK.^id*jr 




iINDSAV, BOA 12-Ji P SJ-RADLtV IL 



AMERICAS 7 BEST 
POWERTOOL 



BUVS 




* I t*! 

Arbor r;i* 
crwtcutS. Mpt. cub com- 

pound dflgles. dadoes rnvp* Tinl:1- 
flqs <.e&& blade triaor Rq? fteflte 
lor easy dlig^mcnl I&50 .kM B-all 
i»pftnig mo*i h m i Tahea 
1 -'3 hp Tiolcr or larger rilAri^ird 
Mjrtcs iUlLacfimenli |a a y;/| 
?Hbt rob lactory 



Chang« pgrn ftoruon^ii 
ed v*n'C«i 
• ft i+cgms 




BELT SANDER 



precisiDn htfJTp 1 di>ly MftOer ip- 
du(J« i C Jc 3*” sending belt 
U-itfl 1/3 H.p. or larqtr mdcK 
Hf- pulley dnvE and muUi- purpose 
dri-m spiniJMi- Oise &sn{J#f 
□ry, $ 14 - SO Add I MiErr qaugr 
Ji'g^addi I* It* c AA CA 
tub (aclory *49.011 



3 fO 



i Ti* ■'TAriA-m Hdf 

3 pull*Y 

Ml 



#==a 



4 FOOT WOOD LATHE 

Does lb* jgb pi 1 1 if pH t ubula? 

tlfiel bed r-Bila, sl’kw dLliun l^il 
3 -IoliA Use any site- r 1 : 1 c > 4~ laun 
pi^lft 12 W 30 
lb^ * 0 b lac ifrry 

DELVJCI ME AW PLPTY LATHE 

□cmblo vhiftldfid. iub^^*t4i rpr |ii$ 

ban baling* 30 
lbs Into 1 arlory 



* 64.00 



* 75.00 




LONG BED WOOD LATHE 

5ft" vcrs-icn at Ehs- cIcIulk htBirv 
duly laih?. has bait Mariftg; live 
€en|^i m | hi i s-lotk BptdcTl ra^icauy 
bed tubes- Ad lbs tOC% AA 
i p b la^tgry 0 ?iMU 





HIGH SPEED 
TURN IN'L CHiSELE 


Sei ol 3 IB 50 
J Mil al 6 %11M 








JO INTER -PLANER 

A y. ?3 ‘ Cnsl irqn and sLeci pro 
€«iiqft grtkjflo adpuscabie- Ubies 
Fur plAning pmEs bE-^lT CulS Id 
1/6 ‘ rlf-plh (-pnee AdjuilA iron d u 
IP 50 ' Si^el Nm v *t Bflp du 6 > 
g ud rda Uae moid»r nvcdiEio 
^flll baa rang induslr-iil mpdrl. 
SUfliAdtl-l I 9 lb 5 i 
f n b 'a Lla#y 



* 59.85 



C J1 ‘ 




7 rV WOOD 


o H 7Y RACIAL 




f SHAPER 


1 IT DRILL 




kit 


^ LA PBESS i 






' 






Precision 35 " radial unrl hasBljmd- 




Makes heads coves. m&KJmq-s.. 


artf r^aiu^es and many aKlrat 




1 dn^pue-arcJ-grdr»e iturilS Ac£u- 


Depth Gl Ibroai up in i S' Heaqi tiha 




ratr at high speed t Sealto nrrt 


.ird lab e s.lays eve! Dnlli lc. ten- 




gir^ased ior me hen b*a«nga L?ss 


Ipr gr crc.lr Cast irgn and 




wddd Tap.ei nhp mdHorbr larger 


sire Less mOIOr. belt and pul- 




3 -landard cutEe#i Dpi hold down 


Ibc. “ lto lc& * 89.90 




aesem . $4 50 add '1 
Bib± lob laetdfy 



These pawor lugrs Fiavo no chmmD. cm tossed < 1 Afncpiai 04 
or .hm| orhr-i i isftlftss oalfis bul they do Ihc sane pb as 
itola cnsiift^ Sip niirvwa the price 1 and Iheir pqMprmance 
has. been prc-i'en in I hu &hups d! liLCf Bl ly pm ll iPfii Pi prpitsi- 
■pnelt and ser'Out amaicgnt 
□dnl be misled by *WT s- Ipw pnen. [hn* are qudl'ly 
Igpl^ thfiy jryi Ei .1 snalT' lull spfttd aftdoliflr top perform- 
ince and preeiaipni Ther# are opod reeaona ^*hy ^e are 
able tn nEter sm;b vatun Here is hgw we dd il 

£ngi niar-rd Igf Bivnplicily: Allrr yitars pt engineering 

reiindm«nl6. tmunlly iu me ir>ns have- been e#im»naied «n 

ardev In aave you money FAiIrr mwchlring: GpeL-u ly 
ilftj.i -3 r cd a .i le ti.i I, r m.icrt ir mg oq-Lripmenl cutr, costs by 

Putting prpductiofl i»mf S!Mnd gerh: Ordiftiry harq- 
wa-'c items replace oviLbm par la for ertO'itiPui 4 fl¥Jh 9 a 
Vgjum#i 0 «.ii own Foundry our huge maas 
production la^il'lidS end 'pur i.trge fruyng 
power - all keep rcnl-F. down Dlrict Ficlpry 
purchAie Y uu (KKhCI the Usings bUI ■*■*- apH 
□■rcr cur I Hr d IcriFic guaiameei - 1 
ppweR sa w Our tin dirbar iAwcpmes com- 
pletely ps?rmnlrn Milti ground call rcr. 
tBbi€ E-dlely quird. spiitlflf m-lre quapi 1 





In aalditmn you gc-l a hcc set CHCunel b-sse pldns that 
shcA- yon dow with one £hHit nl 3 4 " plywood, you can 

conyei-i ihtt taw mio ai^tror moOeiwilh e big £#"top 
Cabinet up 'erce drily 1-7 50 addmonei a«- j y DU can use 
vtJ-d r new iaw Id cul due Itie cabrnel basel 

BRAND NEW ^ELECTRIC MOTOR 

Dovel&pt 6 lull 1 hp. IT Iha Ipb laflcry 
^purchased srparaErty S 49 S 5 | 14-4 30 

AMT OFFERS TWO GUARANTEES: 

Ouft IP-OAT mON kr 6a.Cn: Guarantee 

f ry any of thfvq P<?^er Ikj-qIs and compare it wilh my 
ami.iiir miehiiw ei any price if nol latuLfd return 4 icr 
prrornf: ! no questiana asked relund 1 We pay me return 
^.hipping charges 

IbVEAh FULL StflVlCE GUARANTCE 

Any parE g* parts n J I hr in AMI pc»r-r Ipnl? |fl«.c.epl mornr 
whtcii carw.st a one year Qiurani-a+j which fete o«vai m- 
dpeifih've lbr any r-asui'i wiinm 13 years Jltei pu*oABse 
dale will be repaired or np nerd by Ihe Taclgry wilh nn 
Charge t-rs 1 b« purchaser other limn pptlage 



AMERICAN MACHINE J. TOOL CD.* 4TH AND SPRING STS., flOYiiRSFORD, PENNSYLVANIA 1WM 

p — at n BUY DIRECT . „ H USE THIS HANDY ORDER COUPON TODAY — — 

Arpri?nt*n Warlv»n^ A TogP Cd- Depl PMDO . Fou^h & Spnng Sir . RDyerllArd. Pa 144 C 4 




1 

2 

3 



Pip-nse send me the umE± £ hecH ed Payitfibni rh I j I encib&e-3 1 
Item enclosed 1 , pjl^ficn C 0 0 I musl be lully sal i.huder will ri 
lull rtfuhdi No que-sndr - 1 a? ■ ed 

9' nil vtof saw 149 60 
Slandard rip fence $650 
Long cebiriei r«p Pence. I? 50 
Bell bearing spindle 19 ’ft 

Oeit sJnder |49 50 
rJinc sandrr abac hnprl $14 Id 
Mitre gauge igr &a mdtr. $??5 
t?- swing 4 lathe. i &4 m 
Dfliu-e ball beanftg lathe iT^ 00 
Face prate 12 90 



I urn unil within 10 days For 



4 


□ Long bed leltie. $49 00 

G Face plan $2f0 


7 Q Wood abater u\i. $39 M 
/ □ DptiunaP hotd> duwn kil, 14 SO 


Turning chisels Ipr any ia.lhc 

U sei 01 3 1-H :.fl 
c SN fll B $23.00 


General Electric Mole rw 

□ $44 tHJi IwiBti alb*' ilemi 
0 $4fr (purchased separately.) 


C D JOlfttfl^-fiHflner. $?a!l 3f: 

5 O Ban waring &pmdie. H4 65 
(J 0 32' lad'Sl II press wibi 
O lining head. S-H9 9C 1 


Visit uur Ruyeraf^vd la-Ct-Pty £inOw- 
*opm Inr these same Inw prices 
4ln and Spring $ts Frgm 9 ig 4 30 

on weekdays 9 i? on 5*1 



NAME 



ADDRESS 



-I 

dr S 5 dep&iril MCh | 

I 
I 
1 
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CLASSIFIED ADVERTISEMENTS 

Rale: $4-30 per word payable m advance each insertion. Mini mum insertion ten words. Bold face capital [zed words — $1-00 per 
word additional (First word set In Bold Face at no extra charge. Zip Code Free.) The next available issue to place an advertise- 
ment In America's No. 1 Classified Sec l ion is FEBRUARY* The dosing is DECEMBER 5th, 

Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel r Class. Adv., Mgr. r 224 West 57th Street, New 
York, New York 10019. Please indicate Heading under which ad Is to appear. As a consumer service and in cooperation with our 
mail-order advertisers who use post office box addresses tor theh convenience in handling your order. Popular Mechanics maintains 

a register of such mail-order advertisers containing their complete ram as and street addresses* 

To avoid delay In the publication of your nd : please tend descriptive materials with your request 



CHRISTMAS GIFT SHOPPING 



CONVERSATION PUCES! Decorator. Cordless, Desk 
Tetorieee*. Answerers* Dijien* A6te**oriei. cata- 
• dj SOC Refund a a U fail Delivery, Master Charge A 
Vlii, ft. J. CummunleitiOna, 660 AnimdlRl 
Avenue. New Yarik, Nrw York 10025 — 

|2IZ> 724-4585 

FREE gift catalog Savings lor line whole family. 
Y*oh Crete: rt, fid # ft lurgoyn* Head, Saratoga 
Sprlr,». H.T, 

MUSICAL Telephone Beit I Place receiver on musical 
rest. Ciller will ha entertained while carting. Auto 
matte off whin receiver removed, I12.95. Mamie 
Enterprise*. 141 I. ManurtiaifM Bird., Port 
Wash i re Con, N.Y. 110SD. No Cosily Wiring. 



PUT win fling frtefcai*. finest took fixer written 
about Crib bage. Unique winning theory. Sugar cilt 
far beginner or tepert. Hindsbrna color printing. 
Ilhjsirafefl. 17,55 postpaid (Canada: *8,951, Starr 
StndlH, rehouse Mall. 725 W. Aider. Missnula. 
Wofltajii 5 l£ 0 l- 



HAHDCRAFTED Birdfeedert For Chfrllntii, 12 De- 
ll gn Plains. Only *3.00, flCH Enterprises. Box 442. 
WarrenvIMe, IPHtoOlI 60555 

STUCK FDR Gin IDEAS! NtV pr*ctl£ll guidebook 
lists over 1,000 suggestions — by aieiroup, sex. 
Many UNIQUE IDEAS - *3,45 ppd, frtlarna.it, 3 450- 5 
Fleldcrest Circle, Pleasant Hiir, CA 94523: 



SCUBA how 1o, information hook. J15.DD. FUR 
DIVINE P.0. Boh SIS, IndUnipoNi, IN 46205 

NATURE"! TOY! Finds WtLtf Ml4 metal. You fHkl 
in 10 minute! Bjr t common Items. Operate* by 
Law of Nature, Guarantied, Send *4,96 tor Simple 
Instruction*. Nature's Toy* P.D, Bcv 2463. Hickory, 
North Carolina 28601 



GREAT CHRISTMAS OIFTE 

THREE TYRES VOLCANIC ASH. Dust, pumice sand, 
pumice Stand, ill for SJ.W, plus potTlif, 7&C. 
Send only *3.70 for these auUientie ask samples-, 
direct from Mt. St. Helens. ST. HELENS ASH CD., 
F.O, I OX 111, RANDLE, WASHINGTON HIT 7, 



AUTOMOBILES 



PROFANE CONVERSION - INEXPENSIVE. PROVEN, 
TESTED SYSTEM. FULL! AUTOMATIC OPERATION. 
1253 SATISFIED USERS ALRFADYr DQMT WASTE 
MONEY DN I IP-OFFS I BURS WORKS! FREE INFOR- 
MATION, WRITE: FLEMING ENGINEERING, PM4. 

REMlEH, NT 13431 

SAVE — Tune A Trend Istfiaot Electronic Ignition 
Tours all. Simple Instructions — EM, Ford, Chryjler. 
Seed S3 .on — R&ier Enterprise. Sdk 177, Sib Lul l 
Obispo, California 93407 



MFC INCREASED 30% 4- I! HO gimmick* — no 
gadgets. proleailcnal secrets revelled. Free detail* 
— Posco {#GE-L21, BM 3W, LaGniftvIlM, N.Y. 
12540 



SECRETS OF THE JM MRS CARD US ET0R! Relent 
Drawing* and Instruction* |10 25— Money Back Guar- 
antee- HoaCifunner Publications, Rayn-ppdvilto. Texas 
78680 



INCREASED GAS MILEAGE up to 35% In TESTS f 
PATENTED? petal Is - Fugett products. RR 2, Bdx 
22 1 -B. Gaston, IN 4734? 



DRIVING COMPUTERS As Shown In PM'I 5<ifit*m- 
fref Custom Phowili. lemoo Model ZB *89,95, Model 
41 *119.95, Model 44 *149.05.. Free Literature, 
j A 8 Sales, P.0. Ut iD8$, Roseville, Mlnnesala 
SSI 13 



MORE MPA, BETTER PERFORMANCE Modify toe 
carburetor of your xas .guzzler, For complete In- 
structions rPalent pending) Send *11.90 to: Mvtl 
Gauge, P.O Rok 8672, Detroit, Mich. 48224 



6S-7 Reduce s Fuel Consumption 9%. Guaranteed. 
Inquire Gy £A£E Tp ; N/J Distributors, 9957 Robert* 
Head, Palo* Hills, Illinois B&465 

AMAZING Vapor tirBurtlOi" gtt* IDO M-F.G. 
Pslinl drawings and detailed information *10.00. 
ULC, H14-9 Reseda Blvd., *1G-M r Nortbridge, CHH. 
»324 



(.ICTRICJUR — Conrlrl VW'i, FiHi Id Electric &0 
mpti plana |35.0o r Into, ll.W, Rod-ert Bucy, Dor 
2B794, Bella*, Tk. 752M. 



1 64 POPULAR MECHANICS 



USED Cara UnsaleT 63 Million Autos Rebelled, keif 
Unrepaired Buying Used Car? Cvm One? 100 ?w 
Safety Recall Guide 1 975-79, Ueiect a/ Repair*. *5,95, 
pu-sl-gft *1.33. b.Y. add taz. Recalls, Box ItlPM, 
K Baldwin, NY 1151D. 

RAIH-X1 APACE-AU WINDSHIELD TREATMENT. 
amazing Visibility in wowt weather, csee 
AUGUST, PAGE 4»l INVISIBLE C9ATING S3 SLIP- 
PERY RAIN, SNOW DISAPPEAR WITH GUT WiPERS! 
FRDST BRUSHES OFF? ELIMINATE* SMEARING. ETC, 
UNCONDITIONAL C1MRANTEE — TNT II! tCAJt'S 
SdprtT U.H ROSTPAI B/IR1 RL HOC. "RAIN. A", 
BOX >21-1, VALLEY TDHGE, PA 1*4i1 

GASOLINE EXPENSIVE 7 ~ DUAL-EBEL OPPORUNITY, 
FLIP A SWITCH, RUN BH PROPANE, TWO PROPANE 
Si STEMS, SIMpIe. INEXPEHIlVE, EAST TD iUILD. 
COMPLETE. PUANS-S10.CH. GUARANTEED, ALSO IN- 
CLUDED: Professional propane conversion in- 
formation. Gac Engineering, Boa Owls Head, 
Maine 04854 



NEW CAJtHIIRETDR 0ook 100+ MPG-I Four Ways 
to Viporize GasJ Draw! nes and I nsl ructions *10.00, 
Moneybach Guarantpe. CAR EC, Route 1 Hilchcack, 
South Dakota S734S 

REAL SAVINGS f rum G*s E^numles. Easily Read 
Report Gives Action Plan, S3.DD. Praeger G-3, 59 
Sen Henl lo, San Francisco, CA 94127 

" GASOLINE MILEAGE INCREASED" DRAMATICALLY, 

easily f! Details F«EE!! fechneerlna. Box 121418. 
ha Ha Ik, VA 235DZ 

MUSICAL HORNS: Electronic with replaceable 

Chips. Dn-ly *69.96. Write lor Brochure and Pl*| uf 
ever ISO tones, BAB Dl*| routing, 3519 North 
mn ion, Fart w*vn* r in 46805. 

BUYING USED CARS - MAGE EASIER. Explains De- 
ll I Is! Drives Car salesmen crazy! Saves muney! 
Satisfaction guaranteed. Send *3.95. MaStflr Motor 
>C4., Be* 69-4* Burleson, Teras 760ZB. 

f GTE"" Dealership— America' j #1 CAJAVEfl™, FarT- 
IlltiC prowls, savings! Aimq'jiSt Manufacturing, 
TO Nhiierd, PA 18337, 

TURBDCAIlBlF - Fantastic: Mileage, Pp«er In- 
cres*e! ^ TUffrlne Atomizer Fits All Cirbs - Tlie 
One BIG OIL COULDN’T BUY! - Being Pjlenttd . 
Camp lei a Plans and Manual *7.60 - ^uSirantoed - 
free Details - Avtek, Dipt. 412, Box 5232. Rockford, 
Illinois 61125 



STEAM AIJTP CONVERSION, New CMl Fuel Gen- 
tratcri Drive for Pennies per ear. -Book-Plans 
IIO.BQ, C-A- Ccrp, 1 m 2715, Mesa, A7 B5KJ4 

SAVE! Auto Parti and Repairs Inform alien. New 
end Did, *-3.00. Cato Enterprises, P.D. Gd* 4J1&L, 
Las Vegai b *|V H1W 

EX-CAR DIALER TELL* ALL Little Known Facta 
fteYealed By H-DetlP. Send J3.9B. J&P Publicetiorti, 
319 Cockrell Mill nd.. Dallas, Taxas 75211 

FREE on fc-r your Car! Proven! Full Details, *7,00. 
— JLJF, P.Q- Bo <5 2?Q, Salt Point, N.Y. 12578 

THEFT Alarm. Can be instilled in any ygftitle, 
Most tor under $ 5 . Compile Plans %2M — 
Alarm, Dux B0Q3, Marietta, GA 3G065 

14 WAY* to Si vi |1.00 L fiaeder. 1055 

Granville, fink ago, IL 60B6D 

REVULUTIDNAJtT o*w AUtMUtto OIL CNAN6EN, 
Drains Dll torougfi Dipatick Chpening. 24 Month War- 
ranty. *29.95, or write: Touts sincerely A Co., 
1550 Union Street, Suile 137, San FrartcisCO, 
Call forma 34123. 



CAR REPAIRS BUGGING TOUT ' DRIVE AND SAVE," 

J2.GG. BZ4 Liberty 5t., Dept, 3, El Cerrito. DA 
94530 _ _ __ _ 

MOTALOr Klng-Vilve fieplatlng Job— *$.SD, Money- 
Back Guaranlief Free B rochure I Arrow Product* , 6 m 
374 M, Broken Arrow. OK 7401 2. 

” 40C^MG|'m1thane"fUEL MANUAL! plant, fprmui** F 
diagrams, equations, etc. Everything you naed to 
know. Convert heme, farm, etc. Generate luel from 

j!a2? C * nHU ,tS ' W! mA ' BdK 675 - Uncord, NC 



SAVE GAS - How To easily make two proven 
watar-Bicoho! or water-indoctlon systems, plus 24 
lore way* to *lvl ft**, ScPd *10,95 to; Pekol 
Engineering, Box 1471-M, Auburndale. FL 33823 

l r M now PAYING UP TD S4-1B * pound Tor toe 
CATALYST FROM SCRAP CATALYTIC CO NV EATER*. Start 
eg I lectin ft today. Send *1.00 and setf-addrassed, 
longj stameed envelope for information, c. 
Rasmossan, Box 45, Gypsum. Olio 43433 

WAT H~l NJECff □ H - plans - S3.50. Gomnlett syste m 
118,95. Fne data He. Weed to Hg U **, 30 Wiidwgpd 
Drive, PaughKaepsla. N.Y, 12603 



ALCOKQL FUEL TUI EASY WAY, Simple Plans, 
Recipes. *5.00. JR EnlerpttSds, Bex 22IP. ClrtunadO, 
WA 98323 

BIG SAVING* — GASOLINE — DIESEL — ENERGY 
— FREE Details. ThorwH, BOX »J97, W*4tilngton, 
DC 2001 1 



ELECTRIC VEHICLES 



ElECTRlt Bar conversian manual breakthrough. 
IrlCt Step'by-ttep instruction*. DUgram* Brewing. 
Conversion approx. *1300.8D. Five veers Research/ 
Development, S27 DO. I ntor mati g a |1dD. Mr. Ellen, 
Bee 2781, Santa Clara. Ca. 95051 

ELECTRIC Car ConveraiOn tor small tart, Simple 
Step by Step Pton*, Lot* of Pktura*. Simple Dlrepliry 
50 MFH plus 2 WorlcinB Cars, This One Works. 
20. DD. Electric Car, P.O. BOK B74, Bethany, 
klannma 73UMI 



"BUILD ElKlnc Cht- M otor" *295, Information 
t2.», DENCO-PM12, 523 W. Commerce, Qklatioma 
City. 73189 

ELECTRIC- HYBRID CARS. Wholesale Part* Cltilor 
Speed Controls, Ammeters. Government Surplus 
Motor!, CenftrfttOr*, Dlnde* plus Two Fret Cir 
Plans. *2.00. Ideal-PM, Boa 1237-EG, Melboonne. 
Florida 32955 



AUTO SUPPLIES & EQUIPMENT 



HARDTGPS For Alla. Austin Nealy, Datsun, Flat, 
Jaguar, Jensen Nealy MCA, MGB. Mldgel, SpItBra, 
Sprite. Sunbeam, TR3, TR4 r TR6„ TR250 — 

□YHAFLAsTICS, P,c. Boa 4507, El Mente r Dallf^nla 
91734 



FARiil Army Jeep and truck parts. Spare fiarta 8 
Equipment Co,. P.D, Box 751, Lexington, Kentucky 
4P5DI 

All E RHATG R/Cenerator Rebinlding Bcuk. Detaifa- 
Hedelimd Engineering,. 7505 Birkeutine, La* Ve.fi**, 
Nevada B9IZB. 

REPAIR CRACKED Ql IfiBKEH BATTER ICE. Easy to 

use, No Miiing. used Worldwide to Commercial iat- 

t*TY Indultry, *3.95. Super Seal, 12323 E. 40 
Highway, independence, MO 540*$ 

PR'DPA^r _ GD nVTrSI OH— Ybu 'Ti convinced I T BuL 
Whare to get parts fur YDllR ejto?? Impco and 
Century cempedthlt ready Tor shipment. Send thrill, 
year, C.I.D., Uarrel cart), and SID [round with or- 
derl for detailed estimate. L.P, Cenveraion Canter, 
Bond Hoad, Poulto, Wash.. 06370. 



AVTiEfECT!! - Super Injection 3Y*|em - All |n- 

f lnes - SIMPLE. EASY TD INSTALL? - Plans, Manual 
7.00 - Guaranteed - Free Information - Artak, 
Dept. R13. Bor 5202, ItocMord, Illinois 51125 

FLOOR JACK Build yourself. Complete detain, 
*3.00. Anderson MIr., 1900 North 4th, Columbus 
Ohm 432G1 



FIG OH PACK. Plans.. CiMlYftr*ian. *3. Pet&ch, Box 
27EG, Lm Jolla. CA 92P3J, 

FRUSTRATEOT SPARKPLUG REPLACEMENT QUICK. 
easy, crip* all pluft*. engages aroumd corner ir 
obstruction. *2.00. WLMAR, 2305 Katherine Avenue. 
Wilmington, Delaware 19805. 



SAVE MONEY! Tires. Custom Wheels, Ante Acces- 
sories - Buy Direct and Sava. Send *2.00 Fur 
Gatalds. tyres Inlernattoeal', 519 i, Tallmadae 
Avt JU Akron,. Ohio 4431 D 



MOTORCYCLES, BICYCLES, 
MOTOR5CDOTER5 & SUPPLIES 



1GB+PAGE KARTS t PARTS CATALOG plus track 
directory - *3.DD, GEM Products, Dept, p.M_, 4W 
St, cnarle*. Carol Stream, Illinois 60187 

HONDA*, Schwlnns kTw. Calatoi (St ffefuri- 
a t? I*,i. Surplus, 443, Bard, Oregon 977DL 



HANG GLIDING AVIATION 



ONE-MAN JET HELICOPTER — Easy, irieaparslve to 
Eurtd! Detailed plans, drawings — *7 DO, 

HELICOPTER EXPERIMENTER'S HANUBCQK ^ *4 .00. 
Both — SID. DO. Kallcraft, Ben: 1B488, Baltlmere, 
Maryland 21217. 

DESICN/Bulld Airplanei/lfBng Glider*, Simplified 
Publications, Bfrihun 206. MeCor Altorait, 12820 S. 
Figueroa, Lde Angelas, CA 9006: 



SPACE A ASTRONAUTS 



ANTI GRAVITY Propulsion; Device. Ft * I Brochure! 
RDA, Bor B73N, Concord, NC 26025 



HOVERCRAFT 



AERO-dR AmitfRg HevtreraH built easily Midi 
ordinary !ad!s = Liwumower engine power, Carries 
one man plus. Havers. flits forward, biGhwird, side- 
ways o^i land/snew/waisr. cpmpieie cwvftrvcitafl 
plans and brochure LB..95. Aero-PfajEcts, Box 
5116 PM, Clinton, H ew Jersey 4HB09. 

HOVERCRAFT Plan All £JDH. Catalog $LQQ. 
Universal Hotfercralt, ip< 23 1, Cordova, Illinois 
61212 



NEDVft II YW Huvlrtraft Information IS. Neateric, 
Terre Haute, IN 47BP4 

■ODMEHANB! — iNGKIDkil4 RETUHH1 You can *> 
II. Exciting! 1 Order your frie dialog tori ay, 
BoemerangMan, 306 Pars, Monroe, lealijaraa 71ifll 



CR-RADlQ, TV A HAM 
EQUIPMENT 



RECEIVE FREE Uninlirruplid mo*ies L SuartS, 
shews with your own AMATEUR lUBSCtlPTlDN T.V. 
ANTENNA, Easy to build, fully Guaranteed or Fell 
Refund. $9,95. PhUifps-Teeh Electronics, Dnpt SP-1, 
5Q2S n orth Spin _$treel, Jlcotf sfli le, AtIhmii S525J . 

P 01 ICE Scanners, Crystals. Antennas, CBs. Radar 
NtWlori. HFB, Bn 13224, PWlYir. CO 80219 

MVUMIEMT Surplus receivers transmitter*, 
tnoOpertcoOptn, parts. Catalog 25?. Muhina, Nahant, 
Man OlHi 

INCflUlt YflUfi Cl IAHGE — LEULLYI Free Ifilor- 
irullorL “SHIFTER" Box 130-112, Paradise, Calif. 
95969 

CABLE TY DESCRAMBLER! AND CO NVERTERS . Bill Id 
or buy. Plan? end parts. For Informal lari send 
S2.0CL GAD Company, F,0, Bov £l, Kydfipruulle, 
Ml 4942ft 



Cl FREQUENCY EXPANDERS, Boosters, Jfaw-ta 
floaks. Catalog $1, CE City, Bor 315QUM. FhMnik H 
A7 85046 

"“stop un*tnltd TV Viewing, imun Our Key 
Switch, til. Box 514. Riverton, ULah 64*65 

LINEAR - send Stamp for Details - MATCO 
Electronics,. Box J16C, Cadillac, HI 496DI 

TAKING Uie Hocus Pdcus out of Selecting and 
Tuning or CB Afltwnel $l r w. Aarnt Else, 326 
BtuerTy Ct, Ontario. Calif, SlTfi2 

SHORTWAVE Radio LiitMlng course. (3.DD. Meier" 
Ma ple S heet, Char levoiii. Miohigui 4?™ 

TV PICTURE Enlarger Projector Kill available for 
T' to 25" TV's, Free Hvierfflatlon, precision Lens 
anil Illustrated Drawings Kit ^ Jig @1 Postage 
prepaid. Money hack guarantee, Master Charge pr 
Visa accepted. MILEi-N-MlLlS, #252 Carden Grove 
RIHU Suita 19, Gatfen Crftn, Ca, KM 4 

MINIATURE Indoor Anlenna, 13.30 (postage In- 
cluded?. II mrn Enterprises., 1423 South 76D Edit. 
Orem, Utah 84057 



ELECTRONICS 



ffiWH T*UK OWN PHONE! Save!! Decorate, Daik. 
Comma. An*werers Dialer*, Accessories. Catalog 
SOe relurdable, R, j. Common ioatl-oni, 66G Amster- 
dam Avenue. New York, New York 10025 — |212) 
72*4506 

MECHANICALLY INCLINED UiRIYI DUALS 1 Asiemtile 
electronic device* In your home, Knowledge or ei- 
pariltnea not necessary. Cat started In spare time. 
A&ote average profit*. $3W-1600/*L pnt^bEt, Silts 
handled by Others, Nd investment - Write for free 
d eta ill: ELECTRONIC DEVELOPMENT LAB, BOX 

1540PM, F i Nik LAS PARK, FL. 33565 



STEREO. CASSETTE 
TAPES, ETC. » * * 


HECm-TAFE< 


It Oiscaunti lo 739t 


i: all libels: no 

i r-nciunl dividend 
details. Oise sum 
14M0. Nbw 


purchaaa poiinii.gji* E nfviaictrcrs; c 
eerlifiCiti*: 100% guarantees. Frie 
Millie Club, 650 Main st. r Dept 
Roc-hell« r New York IDSDl, 


DLDIE1 — 

Record sale*, 


Original Hit 45 p l. CilAlPg S2 W. CSS 
Box 22A, Wimps villa, NT 131E3 



GOLDEN Age Radio. Complete Tag fid Shows, ftai 
252i5-M„ Portland, Of egon 97225 



WE BUT ELECTRONIC PARTS, STEREO 1 !, INFO 16. SO 

Jefl Bullsbaucb, Bex 867, Bridgeport, m 96813 



BOATS, OUTBOARDS, TRAILERS 
A KITS 



SOITKtTS — PLANS — PATTERNS — FRAME PACS 

— Fiiiiteuss — worW* largest Cstaiojues — 
m — designs — AVBQ^ — plywood — ffherglasi 

— steel — POWERBOAT! — Ifltosrd — OuliOird — 
Jets cruisets — spertlisheri — hydroplanes — 
runabouli — SAILBOATS — Dayta-ilerS — Trail**-- 
iaii^n — MuUihuii* — metortaiim — tKT*ci- 
CANOI! — large selectinvi wrwd — canvas: — -fiber* 
glass I BOATBUILDING — mateflali — hardware — 
fastenings — rigging — salts — plywond — 
FIBlflOLASS — palyeiter 4p0iitS — foam? — clflth 

— mats — C-Fles — special section bo alb j i Idi rig 
with vrood epoxy saturating system — taUlogut* 
!2D0 [BooIT ^one-CFff BoathulRtliig- F $€.nai. 
CLARK CRAFT, 1G-P Aquaiane. Tonnwanda, NT 14150 

BOAT PLANE — FRAME KITS — PATTERNS — 

Hoge 14Q-pag8 r.a^alegl Pcwerboats — Sallbneti — 
Outboards — Jets Rowboats — HouS^boals 
Runabouts — Dorlai — WsrUhsall — Racing Boali 

— In plywnod — Cold Molded — Wood/lpoxy — 
Flbe^im — A 1 to c9'_ Lowest cost, highest quamy 
for 27 yean, Eaiy, proven methods Include In* 
st ructions espedarry fftr amAleurs. No loltingf 
'■'flDATBUILDING SUPPMeS^ — rutenlng* — Fl&er- 
glass — Resins — Clues — Equipment — &RJrs — 
Boohi — B^at Trailer plans. Send 12.00 Jqi dialog 
plus free "6oatb JildiTig Supplies" brochmre, HJ llti- 
hdard Marine Hardwire^ catalog alio 12.00. Gltn-L 
Marine, 9152 RoiKfans, Dept, MP, SeUflawer, C* 
90706 



E'.'INffiJDE 19SQ Bargains ... all sixes h , . Scott 
McCubdcti «ftl a . SI. handling , , . dectra 
Marina, 610 Merrick toed. Lynbrook, New York 
11563 



BOAT KITS - 22 trailerable models - POWER and 
SAIL - ir-M'. Molded fihargrjis hull* and deck* 
come factory assemtilad * you install factory sup' 
plied Interior 1 . Save half f aClcry-buJ It cost. No *Xp4- 
rlence required FREE tatalpg. Luger, Dept. BC^9D, 
3600 West Highway 13, Byrnsville, Minnesota 55337 
—(612? 690-3000 



CAMPING EQUIPMENT 
& TENTS 



FRET Catalog Everything lor camping. Campnidf, 
Roi 4Q7N, Bogota , New Jersey 076D3 



ATHLETIC AND BODY BUILDING 
COURSES 



PHYSICAL FitnetS Newsletter, Dept. 40, P.0, S95, 
Western Springi, IlN noU WB58. lrtroduCtPrY__CoRy. 

POWERFUL MUSCLES FAST]! GUARANTEED! |R- 

lormatlen only 25^. American Powerheuse. Baa 
6b IP Mimeacahs, MN 55440 

LOSE WAISTLIHE INCHES , , Camp reh enilve 
Guide . . , Mlnute& Gaily . , , Free Getail*?!! The 
Action Pres*. 2707 La(ayelt» Rd.^M, Huntsville, 
Alabama 35601 

SECRET! of Powerful Muscles Guaranteed. Free 
Beta ll|. johh AsiociJlei, Boat 1172, New Braunfels, 
T*ki5 71130 



build uasiiv# Muicres, Free infprmaiicn. Mus- 
L-Up, Bck 9JS2, Radundip Beach. Cal. 90277 

_ ROHS-fU Free Llte'ralu r«. McLIie, Bax 1755" 
fiEpt,-pM4Z„ Honolulu, Hi will 95806 



SPORTING GOODS AND 
EQUIPMENT 



AiCMERv Lowest CHiceuni Frlce*. AH top brand*. 
Orders shipped same day received Money-back guar- 
antee, WOE Id'* L*rp*t 3uppli4f. Ffek Gala log. 
Anderion Archery Corporal ian, Grand Ledge. 
Michigan 48637 

^ IGHRABE LB7 - Bearpaw Lotkba c k,' -Guirifftltd 
Against Los* For One Full Tear! 3W H Stainless 
Steel Blade, Free Leather Shealh. 52 7,95. Mt$* L 
re li denis add 5% lap. Enayal, FM-12, One Jack sen 
Slreet, Were ester, M A 01601 



FISHING, TACKLE, LURES 



PLASTIC WORM* make your own! MPldi, supplia*, 
tackle. Send 50$ Catalag Super^sport, 422 N. 
Varney Strait, Burbank, Calkl. 81502 

HOW LITTLE KNOWN FACTS ABOUT HE*" EHtLAHD 7 ! 
MOST IRCITINfi STRIPED BAS! FISHING 1EVEALEP 
IN NEW REPORT WHICH DESCRIBES MSHIM THE 
REMBTE OUTER MAHTUGKET SHOALS. SEND %l M 
TO: BOH RE LEY PUBLICATIONS. P.D. 60A I2« h 

DIPT. A1A r NVMtN I S r MA D2B01 

AMAZING WHIM (LETTER. Plug into 110 outlat ^ 
Gujranteeil result*. Free ■ n Fo rnialion. Handy 
Marketing Co.. 7383, PM 1, Grand Rapids, Michigan 



build 1-iv versatile aui compressor. Maximum 
presiura 12^ PSl, fpr plan* lend !5,95 lot 
POPULAR MECHANIC!, HI20 P Baa LDlfl, Radio Cily 
SU. P NY 1Q019. 

GOOD TMgET phase From Sl’mle Run Any- 
thing^ Plans J3.0D. Harris Box 495. Ureal Nock. 
N.T. 11022 



TOOLS FOR SALE 



HAND Tools — - Buy Tools Below Wholesale Fpr 
YOifrjtJI -Or Re-Sile. All Amtrican Made Brands In 
Stock. Catalan |1 Refundable, Tool Warehouse, 
Ltd., 116 No, Wolf R d . , Whirling, Illinois G009b 

HtlipRlDS of Items Wholesale or Less/ fl“ Btoch 
Grinder $ ^p E ed HD Drill Press StW.95. 

For Free CililDg; DVO Teals ETC., R.O. Ban 145 7 P 
Statesville, North Carolina 286 7 7. < 7 Q 4 i 673-3256 

LAZr UAHt SeRlW DRIVER Won't Slim Remove 
Stripped Screws in Sttnnd*. XTRICATOR, 1614 High. 
Mineral Point, wj 

TOOLS - SAVE 116 BUCK! - Example, vr Air 
Impact Wr^iich |39.9£^ Hiavy Duty Drill P 1 esses 
from 1159.95 y± HP Bench Grinder $49.95, Air 
CompNSiOri Rum $12!. 95. All Toe Is new. $1.00- for 
catalog retundatile first purchase, Affiliated Tool*, 
Box 595, Plscataway, N.J. Di6b4. 



AJPEH Driver 12 pc RltChti, Screwdriver and 
Socket $ef, Sllfl! ^alue Special !4-f&, Plus 50< 
Postage. Thousand e af Teal items. Free List. 
Bowden whpimie, ill Fkit Street, Cullman, 
Alabama 35055. 

AIR TOOL! — Frte Wholesale Catalog: Horifer 
Distributing,, isHJS gainple. South ienff, Indiana 
46*19 



MACHINERY, TOOLS A SUPPLIES 

REPAIR Parts ter Cholnsawi, Lawnmewers and 
5rrall Engines Combi n* lop Quality and Low 
Price*. Service tools lor shop use, Guaranteed. 
Free Catalog. Far special dealer information also 
give saiei lax no. Repair Parts, Dept. 23SD3, id* 
hp.Jrlt_> n 1*512 

r METAL Cirttlnc Lathe (JfiJJ. Taig. 15041 
Prdctor, Industry, CA S1746 

~ complete Une '6f Tigh'qu^*iltyT“iow-prked cut- 
TINS TOOLS, HOLDING FIAT DR E£, PRECISION INSTRU- 
MENTS, METAL CUTTING LATHIS. DRILL P*E$SE5 p 
MILLING MACHINE!,. BANDSAW! AND MUCH, MUCH, 
MORE. Mast items delivered trad. Send S3, for 371 
page iDBl catalog, refundable with first orber, 
KABACd TOOLS, INC. P F.O. £dx 343, sterling Haight*, 
Mich- 4B07I 



LATHES - Unimal - MaKinaE - She nine - Machines. 
Catalog $1.00, Shop Supplies $1.00. Campbell, 2tm 
Stlrni Hoad, SprJngReSd, Qhl* 45505 

klNDMIlV BLADES, Carbide tipped 6awi h Any Sue, 
Free literature. King Saw. 1541 Tidewater Drive, 
Narfalk, Vlrglnli 23509 

"HARD TD F I ND - N,ARDWARE7 Aircraft and Com- 
mercul. Sand Stjnsped Eflvtiepi for new price list. 
Aarolrac, Bax 10225P, Wilson Airport, Macon. 
Georgia 31297^ 

CARBIDE Tipped lithe fool OA lug Bit* H A 4% 
t 1 H- Good Cradn, Utld, Sharpened. $3.00 Each, 
12 lor $30.00 Postpaid, Or Trabf tor Old Gold Rings, 
Witches, Partial*, Old Sterling Silver Sets, Coins, 
Plus CH*ti. Malone, 337U-N53rd r Milwaukee, WlKOnjin 
532 IG 

COOLANT ATTACHMENT for machine tools NMdli 
Stream-Gravity Feed, 3 13-95 ppd. CUinntMd, Free 
LH, Karlaii Teal Co., 511 Center Awe.. Msmaroneak, 
NT 10543 _ 

ROUTER Bonanza!! ]D Melding Cutter*. 5/1B" 
Bar a. Lilt $35.00. Only $10 DO prepand. Bargain 
Packed Brochure. SorTopI, $625 Milwaukee Ai*e , 
Chicago, I H. 60647 

WDDDCARYER5- Supply "la laSOR - $1.00; With 

"'Chipcarving 1 1 Book - 52.50; 3056 EHellior Bird, 
Minneapolis, MN 5541*. 

DIRECT CURRENT ARC WELDING. Convert yqur AC 
welder for under $40.00, PH« - instructions $3,55., 
Welding. Bax 697, Crowell, GA 97426 

POWER/MITER Bax, Build For Your 7U* 6iw, 
Plans $lBg, Meter ^art! 15-BB. DU0N, BOK 111, 
Summit Station. Ohio 43d 73 

"" HEW" REVISER 1W HUITULIS. 1,4M Sources for 
everylhlng imaginable. $300. Bok *75-1, Falrlak, 
California R493C 

!HEAT CHRI1TMA3 “eiFTSI VefliUl ' Or Heriiontii 
MILL PLANS $e.0D r fBath Only $10.00!) Prompt 
Mailing^ H1I-BESSEN COMPANY, | 0 i 6344-D h Slfltl 
Ana, CA 92706 



3TE-EL, Alum Inum, Brans — Sheet — Baf — Tube, 
Shofl SuPQllt*i Plan*. Write: CEI, Boi 153A, Kmaxuillv, 
IL 61448 



"CA|$tm Tapi'" Of Ihi future!! EkfitaiSsi 
Him i lien Box 0340B-A, Cleveland, Ohio 4410! 



MOTION PICTURES & SOUND 
EQUIPMENT 



FREE HOMS ENTERTAINMENT CATALOG, Hundred* 
of Utrei In ^deKasiette, super ! br 16 mm film, 
Hew rele*l« Irom Van mount, Warner Bros., Calum- 
bl|, MGM Allied Artists. Disney and more. Specify 
film ar virfaa. Write: Niles, Bm 1576 PM, South 
Bend. IN 46634, 



ENGINES, MOTORS, MAGNETS 

rewire car Animator fur no ac. plant for fJ.ML 
Sweatt,. Dor 591, Titusville, Flnnca 327SB 

EMOlNi Repair Manualt.~Engi n44 2-18HP. En- 
i n e 5- Lor any Applications. Prices, llluslratpon 
2,00 Refundablt. Vtlley Equipment Ca„ 15331 
Ih Strfrri, Victorville. California 92392 

ENGINE* aircooled to IB HP for Mowers, Tillsrs, 
Riders, Hobby, Tremendoui discowhts, illuStratiDR, 
prices. $2.00 Refundable, Ashland Small Engines, 
Ashland, MO 65510 



BLACKSMITH & FOUNDRY 
SUPPLIES 



FORGISs gas, coal — hammers — longs — anvils 
-—anvil benches— all blacksmith supplies- CiUlag $1 
{refunded first order), Miokel Blacksmith Snap, 
7435 Cannon5bijrg r Cannon sborg. Mi 49317. 

BLACKSMITH'S "fimTTEr $10.00 For One Year. 
Bax 1ZEB, Mt. Yernan, Wash, BB27J. 
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ENERGY SAVING 



METHANE, WIND, SOLAR, FUEL CELLS, Enjoy lr« 
hen + power send iof Energy incyetapedi*, a. list 
of . . Costs, Spec's, cn Arcernala Sources of E n- 
er®. piu* Catsisa of Pia ns, Books. 5 Energy sav- 
ing Devices Iof the do-it-yourselfer. Send $4.00 to: 
Energy Barrier 14g Hugh if Ave. , Nashya, N„H. 

STOP ALUMINUM Window \cfHii Draffs VlluV 
'rated Booklet send - — i-. wilii Ite , F.fi. Box 

311 * wirtflt, Mich^n_«m6__ 

OLL Vor your Automobile for Only Pennies! Report 
fatal?* Hqvf— send. $3.50 tot income pro#., Funning 
Co., 100D1 One Fern Flaia, Suite 100. New York, 
New Tom iw»i 

YDJ t*H PUILP your own $T0lM WINDOWS., Illus- 
trated ilarts show you bow. For conventional and 
mobile homes, send S3 95- lo* um Enterprises, 
P. fi. Box 9-PM. Fraeburf, Illinois 62243. 

CONSERVE Energy? 'j^p*p i ' illustrated " booklet 
lists oser 3QQ wan lor home, auto, and apart- 
ment. S3J». J. Hartman, P.O. Box 2292, TaledD, OH 
44AA3 

CUT EHERflV BILLS »% - S09fc r 56 page bonk 
reveals bow. 14.50, Money&ack juiranttt, Maspma, 
Box -S83, Brian. OH 435CG, 

insulate your witer^iptT Now^with " poiysiyeene 

direct from lubricator. filSDD. 11544 Anadei Ave.. 
Garden Gtoue, CA. 92643 

STftP dangerous creosote buildup, chimney fires* 
get up to 50% mprt heat Irqm your WMd, 
Guaranteed! Free Inlnrmation: N.E.S.. Box Bb 1 , Ft. 
Morgan, Cbl®. SQ7D1. 

SURVIVAL SOURCE BOOK AND BUYERS DU1D6. Solar. 
Wind, Hydro, fuels* Electric Vehicles, Survival, The 
absolute Source. $5 year — Biannual Sea be re 
Information Systems. P.fi, Boi HbS, Monlgomery* HV 
12549 

CUT HJCllicifV BILLS 50%, Instruction* $4.00. 
Crossroads, Bax 94, Surlng, Wl 54174 

$$ 5C€ ENERGY SAVING PURL i CATIONS » ComT 
p.'e nenslve lilting of Dollar Saving Books. Man- 
uals, Plant - SaSohol, Solar, WbbdslOvH, Wind. 
Dwelling*, 11. SB, Manrti ester incorp-o rated, Box 
1346. Cnrninn. NT, 14930 

FREE FIREWOOD ... 15 *4*1 to gk Free F ire- 
wood 1 Send 12, DAM Publications. Bex 419. 
FayrHeviNe, GA m 14 

CENTRAL H~EJIT~FRdM~WnGQI Wood-burning boilers 
heat whale house, field hot walti! DfltiMh Tekten 
Curporfdlon, Box 994. Conway. MA. 01341. 

WOO DDUfi HERS -'" J 'How" To 1 ' Secret 32 

Pages. 52.95 - Guide, Box 91B1-FM. Schenectady. 
Now York 12309 



SOLAR & ALTERNATE ENERGY 



energy integration — Book on Alcohol, Meth- 
ane, EltttrtcLIv A Solar Srmrni ror Homeiite 
Energy Production. 92. AiEnSy, Rt. 2, Box 43* San 
MariOs. Texas 73G46 

ELIMINATE OH. OuHd W«d Stq*^ "PrpnV" IrT 
stTucticns S3. Oehlman, P.O. Bex 23134, Jacksonville, 
Florida 32217 

JOIN The ' Movement Tu Beat OPEC! Send $1.00,' 
SASE: Energy* Box 8132A, SI. Louis. MG 631 5& 

WIND ELECTRIC GENERATORS * SOLAR CELLS In 

Stock, -Nalionat Company Guaranleea Lowest Cost, 
Lai e st Technology From 12 Volt DC To MU Watts 
AC, Dealers Wlflltd. Exclusive Territory, Send S3. PD 
For Complete DlsIrlPutor Price Catalan. ■: . c : Gregory 
HjfflMt&n, P.0-, Box mM, Sun valley, California 
9 1 352 

ELECTRIC POWER PLANT you CM- build! 1KW-10KW. 
Psyulullnnary, reciprocating. Heat sourer: solar, hy- 
iir^gto, wood, ns Volts. Send far fully Hhmrjtm) 
bool, JJ 6PIL0 VDU ft OWN ELECTRIC POWER PIANT\ 
^relose 514.95. InFo BASE, Power. Bov 357. Lakeside, 
California BflHfl , 

STOP buying, outline rirewaod. Sale, Hist. Clean. 
Sobstitulo C«H Nothing. Everyone has It. Fasy 
Instructions, $4.95. Diriuwcit, 2943 Disslon, 
PhrridnlphiJ, PA 19149 

ILLUSTRATED MANUAL Describing Materials and 

Easy Construction of Inexpensive Hut Air SPlAf 
ColSeilnr Interded I# Recover Costs In a? Sunny 
fays. *9,<M P.P. Studio 173, Park Ayt H Hammonton* 
HJ. DBD37 

BATTFRIit DSEPCVCLINS, 10% of wtoKsaM. BuiM 
battery bank cheap!! Where to buy. plus ‘'Rebuild- 
ing yoirr own battefles." 5thtf Slow booklet. 
Harmon Electranlos, 6ox 49^, Trayner, lo^a 51575 

8 GLAB COLLECTOR Can be used in KEATING 5¥5 
TIMS, HOME* POOLS* eto. Bui Id 4t Low! Ltml Cost 
Irom Inevpeoiive household materials nr scrap parts. 
Simple tonstructioh. Comp If tf itlu$1rst«d plans, 
19, 95. New ihglanfl Bynames, Udsr 3$a, Oreenvil|e r 
Rl 07321 

COD'S FUEL Is FREE. Solar Heater Plana* SpedPU 
nations, Miterials US t_ S5-0D. Colden Doer, Dpi; 
4£3l*_ Pe nseeul a. tl ^2507 

WAHTEO ~ Eiijerifrnteil market ing orgirdialicm 
is looking For creative NEW altennallve energy prnd- 
nets to sell. Northeast exclusive lerrilOMil dis- 
tntutoiship desired. Contact the Energy Marketing 
Company* 17 Forge Road. Wilton, Ggnnecticut 0ii97 

Ti& popular 'mIchanTcs - 



AMAZING Furced-Air Wood Healer. Supplamenl your 
Furnace or uSe Aloht. WtIE*: Bor 3, Rot*(on. Illinois 
010?2 



HOME HEATING, FUlL SAVERS 



FREE HEAT . , , Burn Waite CNI . . . 21*003- 
BTU's/HOUR . . . Build Under $35.00 Ouiar PLANS 
New, ONLY »15.B9. Heat, 101 lalrUeld Street , Saint 
Albans, Vermont 05471 

FIACSUHTEH: Orginie, Qgtck r No Me». 13 0 Q : 
34 55 Table MeSa Or.. #1111, Boulder, CO S0303 



HOME CRAFTSMAN 



UNFINISHED [picture frame moulding. Factory close- 
cut. 50% disc a uni. 200 stylet. Write; im, 125-PF 
Seyentu North, Hnpklw, mn 553 43 

CATALOG FULL-5121 F M H If y R E FUNS' - 5 LOG. 
Refunded with first wder. TflditiOhiL Early Am-erl- 
ii j n , over 15<H Furniture Des gns 1425 Sherman, 

Dept C^-BO, Evanilcn, I II Inert M gffll. 

WORLD'S LARGEST CATALDGf fnrea pounds B37 
pages. Every Tool, Supply, Machine, Imaginable 
i5 DD. Refundebfe. McKlIhgao, PM-1333, Johnson 

City, New Torh 13790 

WIPE -ON WOOD FINISHING; Duslpropf r No Messy 
Brushes. Prcfeisiorval Results Yet Eaey it 1-2-3. 
RtCdi?n mended by Craftsmen For Over 50 Years. fklE 
Booklet - General n niches, &di 14353P* Milwaukee* 
Wl. 5321 4. 

Six Simple wooden toy vehicle designs |E. 
K rouse Woodcr-aft. P. 0 Box 1117. Minden, Lejisiina 
71035 

WOODCRAFTS Jewel'y, Ornamenls. PROFITABLE 
BUSINESS. 5Q pet|ern$. Complete Instructions 55. ID, 
Wall lender, Rt. 1, Bex 191, Waldorf, Md. 2DSG1 

PICTURE Frarninj SuppUtt Calaikn $2,00. Mr. 
Frame Inc 7Z17 Cent revise Read, Dept. P r 
Managua, Virginia 22110 

' weekend plOJEtfl - Make thts* 15 wooden 

project! For sdmeohe you leva. Assorted plans from 
Children's toys to kitten items. AH for only 

t 3.5G. The Woodworkar. P.O, Bos 12794. Jackson, 
IIUiS(ippi 39?11 

PROFIT Al Home with 10 puns Of Easy To Maka 
Proiects. Out Of Scrap Lumber. Send $5.dd. Scran 
lumber. p,0. Bon «4, Lak* Forest, Illinois ftW« 

INSTRUCTIONS for 13 Decorative Gilts. 52-99-. 
Todd's Art Gallery, P.o. Dpi 1I1G9, Seattle, 
Waslilnglon 9G11S 

OVER - 79 MTTERNS I Enjoy ' p'rafitabie Wooden, 
Gilts, Toys, Houser a Id Accessories. PLUS “Sh-db 
SecrtEs ,F . only ism. Accents ^P-20}, Bo* 262, 
fanvrrs. Mass, Q1923 

ELE'cTRTc' PAINT REMOVER - ■" Slripi - tD - bire wwd 
easily, lataflnjf. Furfliture, Boat? - $30-95 PP. 
Diawc distributors, P.O. Bex 632, RdcIujU? Centre, 
N.Y. 11570 - HY add tax. 

DOLL House plans kr barbie, Sunshine Family. 
32.t». Robert Freeh, Bei 425, Route 2, Maytiardville* 
Ten*i. 37&07. 

" FURHIIURE Plans, -Original Designs. SASi. $1.QQ 
for CatalQf, Sample Plan. Original Idea Plans J Bor 
13127, Sacramento, €A 95313 

UHiivi “bait (EAT. Haag? or table. Portal)!*, 
compact, replaces high chair. Gaud lor Grandma'S 
house, trips, etc-. Babies up to 3 yis.. or 5D£. 

weekend wood projectr Send $4.50 lor complete 
plana. Dssi^n/Conslruct Assoc' s., P.-d, Bo* j§9§, 

Veun^itown, Ohio 44911. 

NATAYITT ICEN-E SANtt '* REINDEER 

$•1 00. Full Size jigsaw patterns Color coded far 

di si incline outdoor or md&o- 1 display. Easy to make. 
Send prepaid tor MC, Patlems, P. 0. Bon 319* 

Park Ridge, ill, 6DD6H 

FREE " HUBBY' Tool Catalog, ' 1,000 liiriia ~li4low 
Wholesale! International Curio Shoppe, D- 1-1 , Box D. 
Mount* liidale, Ntw Y^rfc 127U 3 

METAL SCULPTURE — How Id booklet,' i patterns! 
$7.aa, Clnrstsed, P.O, Bof S2232, Denver, Col j radii 
BS21 7 

“SECRETS Of Woodworking." A complete guide to 
Prulesslonal Woodworking. Reveals how tc stain, 
finish, sand, ek. 57,95 — Rrtly saint, 313 Highland* 
Muscle Shoals, AL 15E6D 

GUARANTIED Sp|H Proof' BlKk for ' your Allen 
Wrenches. $5.75 pp. Roenlks, Box 532, LyndhurSl, 
07Q71 

HDLL-TdF Desk (27*30) and Chair lor Childim, 
Plans available I or $3-75. Send orAer to* Popular 
Mechanics, Dept. HIM, Box 1014. Radio City 
Slellon. New fork^Nt 1&10I. 

FUNS - Ingenious Doweling Jig, Simple Wopd 
Consl ruction, |Z.UU. Flans A Pieces., Uor 5535, 
Kingsport. 7N 37563 

WDdDWDRKING -~ Catalog Of Early American Plana 
and Kits available for girts. Decorator items and 
Furniture- Send SLOP SUgarBranch WbtOrtOrks, 
P.O. Dot 499, Rogue Rivar* OR 97537 



m PATTERNS, Girts, NOvellies, Action Windmills 

J lus "Make Men ay Jig S-awIne". Onry $4.DG Prepaid 
st. Class. U*H*FtNTt 125M. P &. box 631, hfl 
Ridge, Illinois 6006E 

HDME SERVING SIR PLANS. Build For Fun or Profit. 
BcSuti Fully Designed pteaty SlDflAe. 12 bottle 
Wine Rack. Send $5.00; Glon Reddflll. P.O. Box 1449, 
Albany, Oregon 9?s?i 



CONStftUCTfON mjm& t 
BLUEPRINTS 



STORAGE Problems TT! Plan CetaioA cf 3a rages., 
pads, Workshops . , , $3-941 Whiip-Peor-wlll 

PuhlitallohT, Bar 339P12, South boftni. Vi. 24592. 

F DP I UM MECHANICS. LDW- CDfT POWER HACRUW 
FLAh — Build this power tool and make hacksawlng 
■ lot easier. Few toolt ntcettary. Steel paru coo* 
sidtred stocik Items. Power source can ba any 1/6 
hp. electric motor tpt Uager). Plana; $3,75 putpiid. 
PDPULAR MECHANIC!,. HI 2D, Box 1014, Radio City 
StJ., New VOPk* NT 10039 



HOME BUILDING ^ REMODELING 



SPIRAL sTklA CASES — Custom BuHE with Beau- 
UTui wnodraiiini. Highest Quality, Lour«it Price. 
Goddard Mil g., LagiR* K6 JKjg. t9y)-6B9^341 

LOG Heme Business Catalog and Informal ion 
Guide. $2 00. WatSon, P.O. But M4, Hobart, 
Indiana 4&S42 



PLASTICS 



CAST01ITI Liquid Plaslici. Crystal clear, colors. 
For cisting. embedidlnfij coating, fiberAlassing^ In 
Industry, la Cara tones, trait work. Reproduce your 
designs ^ith odr maid mftarlilL Ppifilibl*. Hlut- 
tratad Catalog 51-00, CAiTOLlTE, Dept, BOP/PM, 
Bo* Ml, Woodstock. IL. 6DQ9&. 



DO IT YOURSELF 



UPHOLSTERING SUPPLIES Fabrics, Vinyls, Tools, 
cane, instruction Books, Free Catalog. Jim Dandy 
$ales. Hox 363 7 TP. Cincinnati^ Ohio 45Z3D 

ELECTitiruTiHfc CompTrta ' irnisturti” iulhoL 
All metals ElecEroplale meta 1 lio/nonmela lllq- Items 
$9.95. fatail! free, Tropic, Box 95-F3, Film Bay, 
Florida 32995. 

WELDING ALUMINUM anjf Wtf MtTA^ 1 Is easy 
With LUMIWUD. For mforrnatlwi — £A!E to: Dapl. 
up. AhjnslimJtia p.D. Bex 517* DeLand, Florid! 
32720 



CARNIVAL DUNKING MACHINE. Comp lota blueprints, 
to build. 114.95, QBJ Enlarprises, ion 911, liinhelm. 
Pi. I754S 

HEFflfGElATQR REPAIR MANUAL Written by a 

licensed technician $17,95. McAiully, Dai 19931, 
MenwriBl Park Station, Houston, Tout 77024 

WATERBEDS BY MAIL! Complete Dima lorVrames, 

Headboard t, Drawer Pedestal*. aIm ofltrJni Top 
{JuaNly Guaranleed Mattresses, Healers, Accessories. 
Catalogue $1,90. BrtCOufil WMfrrbedl r 1605 2nd 
Street pti, Berkeley, CA 94710 

BEAT INFLATION Baild A Caihet, Send $4,95 hr 
Detailed Plans, $end For Free Information on Ready 
To Assemble Solid Wood Ait. WANT, Box 430. 
Spanish Fork. Utah &46GU 

UN !GUE PORTABLE SH E LYING UNIT, plans and 
hardware $14,95. For complete unit 24*i2rxllv^ 
$29.95 Td: HE.fi A r 9516 Easl Gall Read, ScotTsdale, 
Arlaon * 95260. 

HYDRAULIC LOt SPLUTEH PLANS, £itrt¥ 19,000 
lb. pressure, Po*ertd by 3-hp fis engine, bend 
16.15 10: POPULAR MECHANICS, H120, Box 1014* 
Radio City m, NY 1W19, 

QUIT DUESSlHGt Chart "id# 16' 5ert-«lcking W*ri- 
g*ja^ r $1,00. BAB, 36444 Co, Rd. 39, &tls. CO 

SAY cuonu - TO LOW MILUAE - J '3 M lonnuras - 
$5.DD. J. Johns an Intarprise, P Q, Bax 977. 
Mundele in , Illin ois &XIG0 

SEAL Troublesome Leaks * even Gasoline - with 
Epoxy Sealant. s*hd $10.95 to; Snatant* P.O. Bax 
7034, Kansas City, Missouri 64111 

DD-it-you rsell oeder strip canoe- inr ^3 price, 
Writti DID TOWH GAHOI* Old Town r Maine 0444L 

FREE-NEAT 5DLAH UNIT. Can product up to 1QD% 
heating heads of typical 7-uC sq ft. area! Build 
your own ior Iasi Ihth $70, including the $5.95 
you lend J or complete illustrated drawina s and 
materials lift. “Gular llnils' 1 , io^ LD77? G.5., 
3prin£fi*ld, MO 65B04. 

OBTAIN UNLIMITED fIR-WDDD dhO BuMdirtr ILpi 
plies FRII- Pr even Opacifies. $4.95. Woodcrait by 
Aubrey, fi.fi. Box Hi, Lemon Grove, CA 92045 

ROW LEAKIHBT R a~pi»ce or Repair far and 
Gravel with Aspfiall-Fiher.glass. Low Co si, Long Life, 
petailsd manual |S. Lamboin. Dept. MPB. 21W 
Clinton Ave,, Alameda, CA 94501 

ELIMINATE! FURNACE HUMIDIFIER SCALE Install 
Ihi* unique wiler flow dr n n Control, Complete in- 
slructiaes. Send $9.95, Guaranteed! BJ firoducts. 
506a Meidowdara, Cincinnati, OH 45243 

avtejecte! . Fantastic InjKtlHI syitam - All 
Engines - SIMPLE, EAST TO INSTALL! * Plans, Man- 
ual $7,00 - Giraranteed - Free Information - Av-tek, 
Dox 5202*, Rockford, Illinois 61125 

HOW TD REFIN I SH FURNITURE. Prcleifilc.nal Re-' 
suits. Sand $4.50; Caralirta Mail. Bob 17147-PM 
Raleigh, North Carolina Z7&19 

CD4VUT 6-9 v Appliance* to houtepowtr. Send 
$2: MJC, &9D7 Lesan Rd. p Randatist-nwn, Md 21133 



^CastiaHtri cn itirt p«t«) 




DO IT YOURSELF 

(CfrntifiHId lr»nt pfictaimf puff) 



REPAIR vqUH rn FURNACE YQURlEkf. N*w targe 
24 page SoaklEl tells hpw. Includes wiring dia- 
grams. Guaranteed. Send $5.90 la: Storm, 319 
Capitol HNI. Rene, NV 89502 

handyman you can make the rwt Unl«f»i 
tool ever . , . from your old discanfEd File! 
Guaranteed to do the leu oi 10 different Hand 
luotal Plana I2.DO,, Universal T«l Company, Box 
5322, Rockford. Illinois SUM 

HOME PROJECT PLANS — 29 Different, F*f H01UI 
And ¥ard - $4.B$., — flab's. Z£fi| Ipanna, Gal las, 
Texas 75234 _ 

NEW plelure framing manual, Mount and If a me your 
awn. h r EE deLiilS. Hudson, Bui 340, SutherHn„ 
QitlOh 07479 

PUNS 1 IT Profession*! Waffling ltm'T^,QQ~ 
Catalog 404- Oandyp la n s. Am 149 Is, Phoerii, AZ 

ftu$T-4QNE bisieiwea mat down Id here metal - 
I saves protective costing. Excellent undercoat when 
painting P a *'0 rinl ure, heat ttaltarj, e|c. *4,99 
i! a. pint pin 5 $2.00 shipping 4 handling. Sand 
check or men ey order to; KAS Gatos, R.0, Bose 
11K, Largo. Fla, 33540. 

SJILO A ERE EH H0 USE . . . Any sue . . . under 
£20! I - Free Del ails!! - Greenhouse, SQG3-P 
erichFcnl, Mentor, CH 44M9 

Turn Loaves, trash. etc. Into Stava-SlzE Icjjs. 
Plant $4.D0. Firewood. P.0, Box 654, Rutland, YT 
95791 _ __ 

convert zzov 5iocis-phi» to 3-pnaw. simple, 

easy. Send *3.00 to: Maynard. P O. 74 7, SanbomvjMt, 
NH 93372 



REPRODUCTION molds 



RESIGN! And Build Fiberglass Maids. *7.95. 
Flttrgu* Research council, ioe &34 h Mwmeaij, 
Minnesota 53 560 



MODELS- — OARS — SHI PS- 
TRAINS — PLANES ETC. 



MODEL AIRPLANES — Huge Catalog. *2 99. 3 It 

Manufacturing Co., liW. r Montejunu, lA 59171 

CIVIL WAR Modal CANNON Plans: Catalog free. 
Green FM12S, Bo* 892. SliallmaT, Eli, 32579 



RADI (I CONTROL- Airplanes, Saaks, Helicopters, 
Motorcycles, Supplies, fti g Discount Catalog-$4.DD 



I Refundable), Modeler* 
MenLganiery. AL 35107 



Supply, Hpx 7ifl5 r 



ROCKETS That Fly From Tin Cadi. Plans *4.25. 
Henning Enterprises, P-9. Box 295„ Fortpaa, c*. 
95540 



TOYS, GAMES, PUZZLES, 
NOVELTIES 



3 000 Years Romantic Customs. 1 radii ions Based 
in wedlock. Tactical, Quality 3na rd Game. Guaran- 
teed. $22.95. Cade, siieaptandi, frertmne, dotmi, 
England 

flACKSAMMON SCORE PAP4. GIOSIv Cover DesilfL 
Qper.mc Move*. 2 la-l-Sheel Fads $5.50. Great Gift 
lota, Backgammon Buffs, P,0. Bo* 4092, Salem, 
Ohio 4446Q 

SPORTS Enttiu*lasta. year round lunl COMPLETE 
Piee L BlHBall, Basketball AND Football Rules — 
$5.09. Hume Spurts, 227 West Main, Girard, PA 16417 

AMAZINGLY PROFITABLE CftM.t," Win $***. Drinks 
Kisses, your fmagi nation is the L»mil. I n st : u cl i an s 
$2.00. SEUCO.. OtnL A. P.0. Box 736, Albuquerque, 
Haw WHH& 97103 __ 

PLAYHOUSE- Easy, Inexpensive Iniertoekme Be- 
sign. Flans $2 DC. F. Bltakhom. 3606 Westbrisr 
Terrace, Midland, Ml 48640 

EMERGENCY KIT tar Electric Watches, In Attrac- 
tivE Wooden Casa, only $2 50 In: Emergency- K, 141 
Beeth overt, Chataauauay, Quebec, CanaJ*_ |6N 2 y2 

CD w SELLS — Loud, Attractive, Use tar Spurting 
Events, HnmB P etc. $4.25 Each. Cow ®ell Mies, 
P.G. Gcr ]005, East Brunswick, New Jersey 06616 



ARTS & CRAFTS 



MAKE Figurines. Plaques, candles, lawn oinamenta- 
Mold*, plaslertrafl kJt* p liquid rubber, Sample and 
catalogue 250- Won ley Cnmpany, Bax 29, Peoria. 
Illlnoil 91650, 

"GETTING Started Lri Stained Glass" 50 C. 
WMttanmre, Box 2065L Hino^r, Mats. 92$$0. _ 

STAINED Glass Supplies. Complete line. Reason- 
ably Priced. Cat a ' or , $L.6D. Sunshine G USSwferkii 
Dept . CT, 3943 Bailey, EjgeflSYll le, NY 14225 

STAINED SUSS UtllOgue-P $1-90; flEf inner - feocks, 
Glass, loc-ls, Supplies. SaylesPraft^ 171 Ms ifl, 
NylCk, Hew York 10MQ . ____ 

CRAFT-A-fKAIH, prtcift select wood train hit, 
engine &Vi' long lander, tag car and tahtwit. 
Hardwire Ifletaded, Silisfiotion ftgarsnteEd. $and 
$25 plus $2 shipping OR send $1.00 for catalog tu- 
MuaharHraft. P.9, m* 142, AflllKh, III 69992 

AMUSING IUVMUE AUT. Interesllrw Plctnrea \ou 
Can Make Front Readily Available Junk. Plant In- 
clude A Train, Motorcycle, Free aaiieun, Golfer, 
Muss cal Pipes. 6end $6.90 In: June u a Ait. 336 
Piuline Aw * r Akron , Qf llO 4431 2 

% EliT Stained GEasi Pvoject Patterns. Send 
$5.90. Graham's, Boh J, hew Skarpn, Itawl 59297 



"flEST OF IRIT1SH, 11 Historical Prints And Maps 
F0f Framing. Aiffliill CAtildgue $5.00. BEfpndable. 
Anglian Fine Arts, Dept. PMl, bfl. St, Lacnards 
leed^ Lewejtofl, SuHolh. infland. 

I9RLW0OD C109K AND flEGI SET $LRtt r IfJTSC 
Types Of Wood. Planed, Oried. Sanded. U- Finnish. 
Send $L.M Fur beta i li: Burlwpud. 13393 Mariposa 
Rd. Space 147, Ylttarullln, California 92 342 

STRIHU fil*I$ Chrlslmai ornament patterns. 
6. $3.09. iaiHiolpmew, B qh 2766, La Julia. CA 
12036. 



CREATE METAL SCULPTURES Using NUTS. BOLTS, 

Etc. 56 I lustration $5.00. Ralph Meimert. 392 

Slavens. Bettendorf, Iowa 52722 



CRAFT/ Jewelry. Supplies. fWhDlaiile catalog 254J 

flouiaelt^ 197-1630 DOW, Arlington, MA q£l74 

~ Tbir 4 HC _ $tXrs 7 Dejlfo Ehtm tMqiH,! Send se lf- 
addra-tsed return Envelope and 50c for simple i n-- 
*1 ructions and 36 radiant deiiAnt. Sutis md stars. 
Box 1103. Salt Lake Oily, Utah Sill!! 



CARTOONING, COMMERCIAL ARTS, 
A SION PAINTING 



SIGN Painting Home Sludjr or Ciasarpartl. Mid- 
west School, 721 Oliyi 51-, Suite 1016 . si. lcuis, 
Mrsauuri E31D1 



MD0ERH Cartooning taught by marl. Write lor firtt 
brochure. Cartoon rami— 6&r 263-2-L, Bfihieid, 

Conn. 09405 



SIGN Painting — Easy mBihud. free catalogue. 
KaufmanH Company. CcrtertcTin, MiltOuri 65923 



35 LESSON cartopping course. Cartoon ist’s Maga- 
Itae, both S3-99. Mflrimafl, Bci 39367, Lincoln* 
Nebraska 66593, 



MAGIC TRICKS, JOKES 
VENTRILOQUISM 



FREE” World's Leading Novelty Catalog.. 1330 jckfs, 
Trlcki, Science, Sports, Hobbies. J&hntpn-Smllh, 
C-JD, Ml. Clanunj, Mleh. 4S&43 

VCHTRILDUUISN/ Funnels! Catahv $1-99 (Reflimf- 

able!. Maher, Son 420PM. Littleton, Colorado 69159. 



PROFESSIONAL MAGIC Catalog. $L.M. Same diy 
Service, Ha Substitutes rafeuluus Ma|ie, 3319 E. 
9Aarle&ton, Li I Vs pas. Nevada S91D4 

TflY the' FAIULDUS ,J TLpfpll" irich. CatilO your 
frientf! — win beta — Great In Shows, Simple, 
$15.09. US Magic. TerreLon. Idifhu 63450 

MONKEYS hFhE$] Gimmicks, TriCh^CitiSt^ 750.' 

AWtafltn't. I52 5F Thicker, DisHpipB^lL BD0l_^_ 

LEARN Magic, free book brochure! D.S. Enterprises, 
62 Cedar Hilt, Belleville. New Jmay 97199 



HOBBIES & COLLECTIONS 



"DLD Time SoEdier MoVda'% Write for free Inform 
ration and special uffariug. DastingS-PM, P.Q. &Ci 
542 H _Htghltnd Pirk. Illinois 69P35 

COLLECT Military Medals. List V\t~ Vernon. OOk 
3B7 PM, Baldwin, hftw York 11510. 



DECALS, EMBLEMS, PATCHES 

IMBLIMS and EnSignii Made m Smalt or Large 
Luts for any Purpose. Iree Catalog. Easlerrt Emblem, 
511PM lath St., Unifim City, Ptl 07337 



ANTIQUES, RELICS, INDIAN 
GOODS AND CUIRTOS 



INDIAN Artifaeta Lists 25b, girdpotnts $7.50 
Dazen, Guide Book (i B! P.F. Secrist. Deerfield, 
MO 64 741 

FltEE Ll5l Ifl Serious Colitctan, 39.909 Indian 
Artitattij Puts. Spears, Ants, Slate, fieadwnrk. 
Caddo Tridiflg, Bax 669, MufFfKSbOrp, Alt 7195a 



STAMP COLLECTING 



599 DIFFERENT WORLD * 199 DIFFERENT MDNGC- 
LIAH BEAUTIES $2.DD. Approvals, ADULTS ONLY. 
Gdugfl. Dux 66-MP. Elizabathtcm, TennatSre 37643 

"free 229 unilad States and w^fdwide sivnpZ 
Approvals. Stamps PM, 6 dk 1427, Be II flow e r , CA 

FREE! Big Bargain Catalog - New Edition listing 
thousands of bargains including U,S. 6 BN a, 
stamps, packtls, albums, accessories and sup- 
lie*. MU, me Jtamp* frum uur approval service, 
uy any ur none, raturn promptly, please, Jamdstuwn 
Stamp, 0epl, El 23 PM, Jamestown, NY 14791, 

“ Si" IPDItn PICTDDIALS 3St Approve iT" Arbour, 
3 727M Opwneyda le^ Band a Upto wn , MD £U33 

ISRAEL 15 Diiferertt lL-t Approvals. 6am Chazen, 
B ox W, Deify fieflch, Flerld a 33444 _ 

LIBlflDATIHG lQd.OOD different Stamps, Non- 
dupl tailing Packed $1 09 each. Value $7.90, 
Gafnai, Box Tflfl-A. MiHuon. ILL 61939 



BtEAIHTANING Bfriullful. $9 Oiffertnl mint Mtma- 
CO pictorial* commemorativei only $1,59 with mini 
comp Iota set approvals. Pa pda, flB* 132P P Sidney, 
Ohio 45365. 

GREAT Gilt list With 1st p u re h a*e — fine United 
Stales appruvals and want list service, sepd .lbC lor 
handling. The Stamp BwitLque, Bo* WM h Wheeling, 
111. 60930 



59 YEARS Qld fifteen different. United Stiles, over 
fifty years Old— 254 with approvals. Jaxon, ib< 
Gll-P* Hiw Rochelle, New Yuri tOBM.. 

5DC BRINGS You 190 picturial plus worldwide ap- 
provals. Capt. Shaw's Stamps, Rd* 2?7, Ocean Far*. 
Mirnt 04063. 

" 50 9IFFERENT QM U.l, bfltwvDfi 166 1 ihd 3339 - 
El. (Ml. Ed Rbush, 423 Shepard, Manslield. Ohio 
4499 7, 

PENNY! Approvals! RrgardltH titaJoguf! Hipster, 
4104 52nd SI .. Sirt Diego, Ca lif. &2ldg 

2.999,000 itamps- 15D Countries — 2t Each. 

Beiden, Box 414®, Dfarbom 46126 

"FREE Wpri&e Collation Mflt with "approve I s. 
Gould. 1764 Union, San Francisco 94123. 

OLD U,S. Stamps un AppnvaL Chestaf P Sm 
153550, Phuladalphia, Pa r 1®H1 

Ffl EE; 32 Page Uni led " Statas nn'd United Naticis 
Price Hit. amp, BOS 6105470, North Meml, 
Flori da 33l$l , 

CANADA. 50 different 25C- Approval i Groilky, Box 
1-6, Sarnia. Ontario. Canada N7T 7HS 

" HtSfQRIC "Visit' "V U'sr'cf FBFt liHH FAUL II 
Commemoratad by a Fantasli rally Beautiful firtt 
Tim* Cover wilh flNiCial P05l maria and Lovely 
Engraved Portrait el His Holiness. Only $1.25. H.M, 
WAL1H, B 9K 3MIL T9CHAH0E, _NEW TDGK 10TQ7 

1 90 Different U.S. 25^, Approval!. Bradley, Box 
425P, MUHothia^VA 23113 

U.S. MINT Spade 1st Flag Set complete $2.90: 3936 
Army-Navy complete $2.09. Free Lilt. Brooks, 2601 
Avenue H 'U'\ Brooklyn. Hew York 11229 

WwT B tauten nial Souvenir Shael Worth ”C v|7 
$2.99 Plus 199 Di Fla rent Worldwide 25c With Ap- 
pimvals, Tarheel Philatelic!. Slier City, North 
Catalina 27344 __ 

EdMMEMDRATIVES — U.6- Assortmern 254. Ap- 
provals. Lee's, flex 2195, Albany, N.Y. 12220 

* ; WH0LE(ALE ,p U.S. — Fnreltn Pricelist an¥ cata- 
log Free! Everything Guaranteed. Schneider, Box 
1249, Gr and Rapids. Michigan 43591 _ 

FREE worldwide picket. Pean y approvals, Frooiich, 
Box 412-A, Morton Grove, 111. 69953. 

W9HLD Wide Stamps mounted In books on ap- 
ffOMif 24 and m>. TTE^IST ITAMP C9MPANY, P.0. 
Bo* 100-J', lamaica, H.T. 1_1435 _ 

SCO Diflerint Wo-rld-Wldo Stamps lor $2.0D r jftp- 
Qrovais deluded. R G. Gales, Oepl. M. Box 1955, 
Jamai ca, N P Y. 11431 

BARtAIH LDD World-wldi Slamps jsi. Ouallly Ap- 
provals, «. Parker, Box 143. Wait Bfmkftald, MA 
aim 

UNITED NATIONS 3 Completfl~Mlnt Sets ^rAp- 
provals, Cofnrtta, POB 1599-M. Lake Placid, Floridi, 
3M57 

WPW3 59 Stamps all Different, 154 When You 
Order My Approval*, Ellis E. HendriSi, 1991 Erlfi, 
HftuSlon. Tk 77099 

5D ARGENTINA — Different lot Aj#rauilt. 
GohiStamps,. Box £0 U , Sac a, Maine 94972! 

HUE MONEY WITH LUCRATIVE tTAHir lisiHESS. 

tfritej whttertouse, Bo* 97Sfl H Louisville, Hr 40206 

90 U.$, 5DC Approvals Adulb. Happy, Bo* 124 p 
Surlngvale, Maine 94933 

spittAEULAP World" CollectFoo — 10C. Vatican 
Sharia, San Marine U.5., Russia. Animals. Space. 
Over 1 D 0 different! Prps U.S Catafbg, Approval*, 
GfoUal, Opx 742B-P34, Olympia, Washington 9B597 

0HE h: Three Cent Stamp Approvals. Catalog 
Ignored! Piper, Box G-l, Rleassrit Hill. Ohio, 45359 

PLATEBL0CH3 AND~ HINT SINGLES. NEW WHOLl- 
5 ALE PRICE MATS, BIG DISCOUNTS. AMPS CO, Box 

76966M, St. Louis, Mo. E3136 

CANADA Ten late CwttmemPrilivet 19< Canadian 
Approvals.. Harley Boardman, Little Valley. New 
Turk 14755 

FREE] 55- dlfTerem, including Triangles. Spite, 
ethers. Request approvals. Baird, PM59. BO^ 612 R, 
Portland, 0ft 97297 



LATIN AMEHECA-50 different 194 Approvals. Data 
Stamps, Box 5552, Jacksonville, PL 32297 

DRACftEflJACkr - 1933 u.$. m*i9enti«i Sdt (FH- 
lecn Different and Bargain Illustrated Catalog — 
$2.00 Va US— ABSOLUTELY FREE! Ande^prt. BOX 
665, Piradi!*, CA. »«9 



u.$. M) different mini unmempraUva* $1.90! 
159 used QOfnmemorallves $1.U0! Approvals, Gordon 
Dfivlspjl, Key LBfIO, Florida 33037. 



ANIMALS - 59 diflerfnl 29t. Citlltan AppfbvtiSp 
flux 25394, Milwaukee. Wl 53225. 



ECHliiaed iw next pace! 

December' 1930 "Te? 



STAMP COLLECTING MUSIC INSTRUCTIONS 

(Ceiliaied jnn pficiriiif pup*) & INSTRUMENTS 



FftEEl Worldwide packet with approvals. Stamps, 

B« 2*211, iraHanipcHi t Indian* 

FREE Catalog! 3 OOP diflar^nl Packet i! Vll*ry h 
LQ16 Meri4l»rt, Mlshitvlhl. Indiana 46544. 

1W DlFFEliHT mm* 12,10 Fret Packet LitL 
Asp, Box 756, Avon, Cerm. D&GO 1 

HO Lithuania, Estonia. Latvia, Ukraine — F ton 
□dll i T9: Rip, 173 Under, MIMIetUffl, New York 
1QD4& 

311 DUFifirrt Stamps $1.M, New Issues Apprev- 
»li- K l ondike, Harrisburg, Mlltwl* 61946 

FIFTY free ilanpi with AppnavaJs. J4D Stamps, 

fro* W, HtBjurfli Sfrlth, TFofltfa 329S-1 

FREE Hew Disney 6al. Request Appravals. AlpauEfi, 

Bw ias. Hliftbritfei. h i &BB29 

$6.09 Yales. 106 DltferBnt United Statas Com. 
mtntidiitlvti $1.00: Bry»fl, frpc 5123, Toledo, Ohio 
43 60 S 



FREE World Wide Stamps vritti Approvals. 
Chapmans, Eon 4-B7W. Dafosburg. Mich If an 49053 



COINS, TOKENS, CURRENCY 



TEH Foreign Coins from Iceland. Israel, Pakistan, 
Aliena, etc. &nly 10 c. (Adult* Only,) Wonderful 
PriCt Lists included. Littleton Coins, MH-1, Lit! If Inn, 
New Hampshire 03561. 

3 OLD Liberty Read Nickels Only 11. QQ. Issued 
before 1913, bln It 1 Set. (Adult* flqijrJ Plus price 
lists, little ton Coins, HL-t, Littleton, hew 
Hamas.ni re 035*1^ 

FREE I Kara Japan as a Invasion Banknote, PM 
Banknote AppHvata, frax 1427, Bellflower, CA 

ftwofi 

ttmjm HILL: to Site replica of America's ref' 
est la'ie-denemiflatipn PIN In Us own diaplij 
case. Vr y unusual col lectors Item . Send 14.SH 
7o. The Mini-Mint, Its Valley It.* Artedeljihli, At 
71923 



MINIATURE U.5 r CoEfl repliCii, (T WO Sid*S). 

Largest com 5/16" Diameter. $1.36 per ill coin 
ief p (Penny to DolllO. Californians *W Tax. Tfrdi, 
Box 2006, Li Mkb, Ca. MML, 



COLOR SLIDES 



TRAVEL Co ora I idea, Worldwide Cali fog 75C. 
Wo'ldwifle, 742T-M Washburn. Minneapoirs. MN 
554*1 



ROOKS & PUBLICATIONS 



PUBLISHERS' OVERSTOCKS, BARGAIN 160IU. 

2.DD0 Tllles, all Rub total Free Catalog: Haraltton, 
9Jfr 51 Clapbo ard. Danbury, CT 1)66 10 

FU1LIIH Your Boek! Join pgr successful author*, 
Publicity. adwfl rtisjjig, beautiful books. AM tubjsct* 
ipviltd. Send for lact-fiMad bcokiet and tree manu- 
script report, Carlton Fra**, Peft. PML, |4 FIHfi 
Avenue, Hew York lCflll. 

" FREE a«h. Prophet £IUHl Gemini frflFbre Christ. 
Megiddfr Mission, Dept. 63, 461 Thurston Road, 
R sell ester, N,Y. 14619. 



WILDER NESS living | Shelter, Fwd, Power, Self- 
Defense froois. Free Catalog. Aspen Sabin, Bn 2517, 
Flaittiff, Artiom A69C3 ' 

CLOCK and Witch repairing becks (including riigU 
tal watches'i Free catalog. North. American, Box 
77-A ZA, F ex Hl yer Grwe, iTHmaiS ID92L 



MOW TO LIVE WfTtl THE METRIC SYSTEM In- 
formative Illustrated. Simplified Language. Satis- 
facIton/Maney beck. Only 13 DO (PfrrtpaW, 
AKTRIgfllCS, Dipt. PM, Bfrc 12448, Fort Wayne, 
Indiana 46463 



EAT CHEAPLY. 2D Pasts of “Kitchen Economies", 
13.50. Los 0505, BOX 3gBZB a Bakersfield, CA 03365 

“COMES PDQIL Glory Ghost* and Gold." 251 
Rages . By Mllly Wood Kennedy. Limited edition. 
6.00 Value, $3.00 Prepaid. Freo Lewis,, Will, S.D, 
TIM. 



INFORMATIVE BO DAS, IHFUTIDN-FESHTJN6 FHICISt 
EHCY. MODEL AIRCRAFT. The authoritative rale rente 
for all aeromodalers, Aver 35p cplpr photos, draw- 
ings, 6 clans.. 275 pis. Or g. $2*. 95. HOW $19.15, 
ENCT. SPACE TRAVEL t ASTHONOMY. Superbly Illus- 
trated, uPmpreherispve text on solar system, ealaiy. 
& unieerse. 225 pt?. arlfl- $29.95. HOW: $10.(5.. 
rCT. HIST. OF THE CAR. As machine; as sport: II 
business £ *s htatpry, Ch>*r 175 Color A b/w 
photoi. M2 pel. Ortii $25.00, NOW: 11.95.. GREAT 
PLANES. From Fokker to F-86 pilot 1 * Choice of 
26 all-time greats, BeiutiTiiNy INustrated. 251 pii. 
Qvl i: $14.56. HOW: Jl.tB, Po*t*|t paid. Send 

payment Ed: BOOKS OVER AMERICA, 22 1G- 16 AvE. 
UQ. r *Y. PETER J SUftfi, f L. H713, 



THE 5 1 CHET DF ALGEBRA— -An Informal look «| 
the MllCI. $3.95. CDHIntetd. Writ*: PHOENIX. Box 
146, Six Lakes, Ml 48BB6. 

OUiT: Bead! This Book And Stop Smoking. Cusr- 
arateed, $l.9S plus .SSf Poa£*H, Elite Puhiicalions, 
Box 3724, Dept. PM12, A^ameSa, Cillfonsl* 945Q1 



168 POPULAR MECHANICS 



EASY PUY and Make! Quality Guteiman Ban|oa. 
Ha it me red Dulcimers. Lnitrumen-ti. and Ki t i, from 
329. (BrOChurpb HERE, INC. #p, 29 SE Main 51., 
MmneBpoHs, vlnnesola 55414 

"" INTERNATIOfiAIL CAtalOf laluable lo~ makers, rt- 
sa.rers pf strinied Instruments. Impelled woods, 
partly accetoOTlu, kits. Fin* German -made vicuna. 
Pipits, cello* Hasses end Bows, Send 25f lor cata- 
luf. 16% Credit Certificate will fra enclosed. 
International Violin Company Lid., Gept. ME, 402B 
W. Belvedere Avo-, Baltimore. Md. 21215, 

PIANOS] PLAYERS, ~ PUMP ORftAB, PibuILd and 
repair, Catalog Of u Ho«-Te' F Books, $2,00 trafuna- 
abl e). Vesta l Press, Vestal 11. H t w Icik 1 38M- 

ACCOfiDIQH Top Brandi, Cprdavox, Buy Direct. 
Tremendous discounLs. Trades a^cepled. Free bro- 
chure PM, Accordlon-Q-Rama. IS West 15th Street, 
New York, N.Y. ldUll. 

TENOR BANJO New ONeifl* Style. Beginner 10 
soloist sell fauiht; 111.95 Postpaid. Date I la lor 
SAS E. Ba njqA, Box 1225, Met ilrio, LuuJlIina 70004. 

electrify pliyof Pisnos, Pump Orgeni Quickly, 
Inexpans-lvely with Lae 61 tent Suction Units. Writei 
Lee MushE< P .q . B Ok 3 M F, Culler, Oregon 97734 

BAHJD, GUITAR Cassette Lessons. Free Catalog, 
Bailay, S93NPM-6 Drake, ChatlanoDia. TH 37416 

' MUSI CAL SAWS - W* 1(21. Dalai ■*. FREE - Saw- 
ing Hews 11 , htUSSEHL-WEtTPHAL, 130PM, Gelavan, 
WiiConllo 55115 

' PUEMj set t# MUSIC. Haihviiic M|j*ic Productions, 
Box 4DDD1-PM, Na&hmlle, Tenna-ssee 37204. 

QYEHHOLTZEFTi Cuita7 Making book A t»ll. 
WlLllami' Tool*. S53l, San Juan. Ayanue, CHrv* 
Haight*, Calif, Sttlfl. 

IUPEH4AVIH6S OuillF Stifm*, AMMMrlt*. Ef- 
fects Pedal*, Micrcjihones. etc. Free Catalog. 
Super-St?* Music, 9PK 944, Morgintorl, N.C. 26655 

PLAT Music fry Learning and Understanding 
M utitiE Struct u rf and Harmony Through Chords and 
Scales, Two New Books lor Nouke and Experienced 
Musician* and T«aoh*r*. Write for Fret Informa- 
tion. ML6 Publishing, Dept. HDD, Box 2261, 
Mansfi*ltf„ Ohio 44905 

STRINGS' ALL KlHDi - BlieflUhTs Parts. Acoes- 
lofitt. Catalog 25 1. Slilngking, ftex 5444, Llndthklll, 
FlusNfijj, NY. 11354 

~FUCJU£ RUITA1 TULL PartS r Hits. Catalog SDf. 
]D7 Mountainsidt. Randolph, N.J. 0-7169 

TUNE YD DR OWN PI AND aod~sa?e. Easy, lun! Kit 
Include* tuning Hammer, mutes, fork, 261 page Book. 
119.45, Coastal Instruments, Box 3802, Wilmington, 
HC 2*406 ^ 

PLAY HARMONICA - Sensational New Course |s 
Fast, Guaranteed i4.Dc- tac HARMON l6A r Box 2616. 
Sun Vail ay, Idaho 83363 

FREE Catalog! Klb h n*d Completed, Harpsichords, 
hammered and Appalachian dulcimers, gullers, ban- 
ifli. mindollus. Hughes fruloimirs, 4419 West Colfax, 
PM, Denver, Colo. 602D4. 



EDUCATION A INSTRUCTIONS 



FREE CATALOG - LEARN AUCTIONEERING! Nashville 
Auction school, Bur 190, D*p*r!m*nt Z, 
LawrtrvOtbUfi, TPflJt. 39*64 

EKTEHIJQH And Postgraduate Award* in Philos^ 
phy, Art, Sconce, Botanic, Medicine, iHomeopattiy, 
Radionics, and outers. 30 subject* Curricular tree 
IRiFTiuil (140 relu ridable). Registrar, Sussex Culleg* 
Of Technology, Highlield. Danthlll H Suasei, EnRland. 

INSTANT HEMWFTT: HlEW WAY Tfl A I MEMBER. 

No memorliailon. Releasa "photographic” memory. 
Forge! nothlngt Liberates extraoro nary kngwlHdge, 
talents, ESP. Immidlati FBUrt*l Free InfcrmartiOn. 
institute Of Advanced Thinking, 545PM VliUpaz, 
Pacific Pail lades, CAllfomU Mj73. 

~ GDLEMAM CAMP SEAR RepeltT Earn as you learn 
at ham* for profit Or hObfey. Mnte^ns, Stoves, Mat- 
era, all models, Modern SoliMli, Dept. PM, 42ZS N, 
Brpwn Av*., Scottsd alp, A2 6525L 

H ADIE5THESI A. Radionics, Dcwsrng E.S.P. Courses 
and Equipment illustrated Catalog S1.0G (refundablef 
Established Z7 years. Dept PM.-fl, Bruce Copen, 
H.ghfield, DaneHm, iussex, England RK17 7EK. 



DETECTIVE Proles sltm. Easy ham* study; ire*, lie- 
tack nr lapel pin. certificate future. PrpFess oral 
tnveiligSlori TYalfUng SCtifrOl, Dept, CP, P.O. Box 
1S9D, lan Pedro, CA 06733 

" UNIVERSITY DECREES BY MAIL Program*F ilChe- 
lors, Masters, PH.D F S . . , Free fevealiini details. 
Conrsfling, Rax 317-PM3 2. Tustln, Cali fern ■ 92550. 



LERiH Asleep or awake. Records, tapts r tdu la- 
ment I Free catalog? Dnwif PM-W a Ruldesn, New 
Mexico BB346 



RAtTENDING - Bar Mina&sment Home Study. 
Bartending Training, 3fl43-C San Fernando Road, 
Glendale. CA 91394 



AUCTION EIRINO; Mendenhall (cJiool ol 

Auctlaneerlag. High Feint, Norlfi Carolina 272&J. 
Free Inlflfmnlion, 

AJIDSlTfiSESTIDN. 5leep-i earning headquarteTsf 
Tapes, records, badki, QigadtlC citaloa; Ire*. 
Research Association, frax 24PM, ylympis, 
Washington 9650 L 



RIPSCH WORLD WlfrE COLLEGE OF AlfCTIfrKEiRIHfi, 
INC. World 1 * Large st- 46 years. Term soon, Free 
catalog, va Approved, Mudirn Auction Lfibrary 
"FREE" with enrollment. 515-423-5242 — CoL 
Go -don E, Taylor, P.O. Box 949, G*pt. 19, MtSOd 
CiU, li j*40l. 



LEARN Sewing Machine repairing. A profitable 
Trade, Easy tfr learn, Free details. Sewing Center, 
117 FR. Hochalle. GA 31079 



LEARN RU TOHIKESE Homefbudy trllilat - 
Theory, QpaJHtffrn, Maifitenaoe-i, AH Systems, T&er- 
haul, Inspeclion, Technical Skills, etc. Juvcnft. 
Nona I re rail Aulcmolive, Wrlltt, Truck, aenerillon* 
nwre. Established 1957, Diploma Awarded! 1 Pen 1 1* - 
American Jet School, EMpt. PM, Derby, MT 59629 

FUND TUNING Htl. Learned easily at home 
Accredited HUSO. Gl Approved. NILE! IHyAnT 
SCHOOLS. INC Dept. P. 3691 Stecktin, Sacrimenttt, 
California 9562Q 



HUH Law EJiffrreament, Petifrl procedure*, 
criminal investigation, makinf arrests and more. 
Course Include* scientific kits— fingerprinting, crl me 
photography, evidence collection. Free facls, Police 
Sciences Institute Dept- PBCiD, 44#! Birch-, 
Newport Beech, CA H266D 

■QDKREEPIHg Or ACCnirtlngf E»ly hnne-ctudy 
pirn prepares you quickly t-u do your awn bnots 
- , r ur oihars, Anpioved f« Yaitcm. Free "te- 
counting Career Kit." Write: .Accounting Schoor, 
Dept, P 0 C 6 O, Newport Beach. CA 92660 



HI eh School et heme, no clauti. Diplotng 
Iward^d, low ?o It. Information Free, call toll frag 
anytLme l-B0D-e21-5fiD9 fHIInftli 600-972-5l!6ai dr 
mite: American School. Dept. #31245, i5D i, 
58th St., Chicago, H 6Q637. 



0H6AHIZ1 TQURlILFil Now to create a mtfitll 
filing system. Money-Back Guarantee. $4.95. Kam 
AMoclates, Dept. PM, P.O r frpi 2577, Denton, T«ai 
75291 



USED Courses! Seeks! Usts 250- Smith 1 *, 124 
Marlborough, Salem, Massachusetts D197D 

YOU CAN L EJLRtt tb Type frgfreotly, at hoffTlt. New. 
simple method. Send $2.00 - Mcrvy Back Guaran- 
tee. Guidu Press, 619 Maryhill Dr., Srttfi fray, Wl 

54303 



DRAWmG - (Mechanical, Architectural, Electronic, 
Art, Blueprint Reading). CHRISTMAS SPECIAL $12.50 
flpme Course, PRIOR INC*, 23-99 169 Strait, 
WhlteitMia, Hiw York 11357 

frQdKlEEPINE Or Atcpuhtlngl Easy hom*-*tiHb 
plan prepares you quickly to do* your own books 
, - . ur other*. Appjfrved for Vetiran*. Fra* 
“Accounting earner Kit. Writo: Acccunllng frchMl, 
Dept. P6CCO, Newport Back, CA 9296Q. 

DAAFTIHG Is a great career! Mon, women. No 
previous experience or apodal talent needed, We 
train you at home In spare lima. Get free fad*. 
Wrllei North American School of Drifting, B*®t. 
PDCGQ, 4500 Cimpul. Newport Baach, CA 92660. 

SCIENTIFIC AITA9LDE I CAL Courii*. Wrltii Eternal 
Enter prrte * , Bex 69613S, Sacnmento, CA SEffiQ 

FREE Detell* Proven Heal E*t4tf Belllrtg TKh- 
mqiiBS, Id aall <LI Ft. Klein Com pa my, 7135 Swithflait 
Tibbetls, Portland, Dr* gnh 97296 

READ THIS BIFDRE IT r 5 TOD LATE! “Driving For 

BUFV^V^^■ J^ $2. QD. BMt 27. Flourtow*, PA lMJl 

" TRAVEL Agent, ■Tour Guitltr Homa-*tU4y pUfi H- 
pT? ini exdlihg Travel Careers, how to qualify for 
travel benefits. Approved lor Veteran j. Fra* Sra- 
Ohqre. Tr*v*| School, Dept. PflCCO, 'Newport Death * 
CA 92669. 



WQ DC WORKING WEEKEND CDUIIES, Lectures, 
demDnsEraticns, hind tool skills. Small power tools. 
Joint making, -cabinetry technique*. FREE Bro- 
chure, Kirby Studios, North Bennington, Vt. 05257. 

'“DIGITAL cempuler? Mado Elly, $3.H each. 439S 
Carfrlwood, Drlando, Florida 626O6 

" INSTANT MIND CONTROL — ReieiTe" 9re*tiMfl ln- 
trey. Develop Naturet Abilities SCIENTIFICALLY. Free 
Information.. Mind Research Corporation. 12457 
Ventura BUd., Dept, PMf, Studio City, CA 91604 

■$4299 TUNING PIANOS IN DNE MONTH) I mide It 
after 4 years, Jlartlng at zero! YOU CAN LEARN on 
veur own piano by HEARING ME TtlHE OH TAPEII. 
Sample lesson cassettfl. $10.00 Money back luar- 
adtec, Paul Ely PliND TUNER, POB 34676, Los 
Angeles 30034 

NISH SCHOOL DIPLOMA 
AT NOME FASH 

diploma in Just 1^6 manths! Ttsts taken at 

hcne. Law tuition/pnly $49 dawn Nationally rec- 
ufniied. individual counseling. Free school ring. 
Dali free 1 £00-32? 03. Cam bridge Academy 

<PM12), 499 I. OSCtOK, StUirt, FL jaU4. 

LEARN To $peak In PubNel Stand Taft Before 
Any GicuR. Gain COTfidenc*; with Ihesa Easy Rule* 
for Success! $4.00. — Fa knar Enterprises Box 
4S22D, St. LOUIS, MO. 63 !Z3 



EMPLOYMENT INFORMATION 



JOBS OVERSEA* . . . {including Alaska.! Free De- 
tails, GfobiJ Empipyrncnt, Don 606-FM, National City, 
California, 92950. 



MERCHANT MARINE JOfal and HOW to fret Thin. 
Bend $4.&D with self addressed 4"x^ lT stamped 
envelope Mariner, PjOl Box 536 h Hovland, Mn, 
55606 



(Ceutlnuid on next Pigel 




EMPLOYMENT INFORMATION 

(CtHiauetf fro* P rett |L 0 t p*|i) 



TRAVEL WORLDWIDE! — Start $2000. - $4000. 
M ofltJi I y. pUs Room and floanf. Paid Vacations! 
MOHff HACK. CUUBftMTIE! full details S3.M. Evans, 
109 Minna $t., Suila Z36, San Franc iico, CA 

HAWAII. » page ISLAND EMPLOYMENT GUIDE. 

$7.W. Hawaii an Opportunities. &tnc 2493, Honolulu. 
Hawaii _ 

^OYitSEAS^ Worker! Needed. Free I nformal ion. 
ImpLpyfflenl A!SHtanCd, P.Q. Bex £4424, Virginia 
El-each, VA 234B4 

A^IMAAI-A . . . N-E-W Z-E-A-LA-N-D WANT 
YOV?! — tl.SOO JOBS!’ — PAID THAflSPDRTATIOM!! 
— HEW REFDRTl! — sa — MONEY BACH EUARAH- 
TEE!! — "AUSTRALIA COMMISSION." DEPART MEN! 
II4-TI, NATIONAL PRESS BUILDING, WASHINGTON, 
O.C. 20043 



HAWAII I - He Ip Wanted, Rental and Real Estate 
I nomination 1 □ r Honolulu and Maul, |5.00. Andrea 
Thomas, P G. Bos 971, Kitiai. Maui. Kawaii 95753 

HAWAII Jobs 0 Jii n es s Ort'^luniCies 34 DO. RAF, 
Box 723, Kailua, Hawaii 96734 



HELP WANTED 



tin ERSE AS Employment . . . JI0.1D# . J6D,gtia+, 
Free Rep-artr Employment Internationa!. Hok 
2&217-AL, Indianapolis, Indiana 40229. 



FOR INVENTORS 



INVENTORS — United Stales Patent Office Search- 
es. Patent ti eve top merit Engineering arid Marketing of 
YOUr Invention*. ideas rtfth manufacturer! cenlncTE. 
Send tor FREE INVENTION CERTIFICATES and Inven- 
tion information Saving Inventors Since 3948. 
GEORGE 5F ECTOR, LICENSED PHDFESSlflNAL PATENT 
EHifNEER. former HHITEO UAHS PATENT OFFICE 
EXAMINER-- 36 ] 5 WfiOlWOlth Building. New york, 
10007 



NONPROFIT Foundation help* invertor!. Widest 
range or services, Free record ng forms. Free evalu« 
Alton. Affiliated Invertor* Foundation, 5Q1-0 laws, 
Calnradn Springs, Co. 86909, 

LLS. PATENT OFi- f- n sprites, 234 Braadwav. Room 
MIS, flew Turk 10007. free Invention tertifieetes. 

REGtETEHlb PATENT ATTORNEY. Applications and 
Search a 5. MalF Service, Free Preliminary Ravi aw. Bor 
39 ZFM, Hlllwrod. N.r. 10546 

INVENTORS Patent Your Invention. Free Initial 
Consultation. We are Roe! stared try the U.S. Govern- 
ment, Victor J. Ewans. A C0.„ 4637 FiSitm Awe, 
N.E.. Washington. DC. 2«U8 Since 1898. 

PROTECT You* iDYfertton* Register Patent Attar- 
ray. Many Years Experience, all Fields. Individual 
Invfitor'l Preij-lemt Given Special Consideration. 
Very Reasonable Charge*. Write for Free Information. 
Paul h. GiMagher, 106 w„ Adams, Chicago, nimcis 
60603 



PATENT *«0 DEVI LOP Your Invention P*gtltt*»d 
Patent Agent and Licensed Professional! Engineer, 
Sand for FREE PATENT INFORM ATI IN Every In- 
ventor Should Have. Richard L. Miller. 3612 
WooDHOfth fv Hiding, New Vor4s r New York 10007. 
(212} 26?-5252 

fHYEHTORSi BE INFORMED! News about the In- 
verting world, marketing tip*, warnings of quesl ion- 
able practices, and mere 1 Free InfornialioiH 

ImtntiFt NewSlrtlar,, OMsR 2648-1, Oratle. Arii&ne 
85633 

INVENTORS: Free Information on offering your In- 
vention far (lit. Ktasfor Said* Corporation, M12-FI* 
Fremunt. Ohio 43420 



INVENTIONS WANTED 



[deas, invention*, nrw produtit neede d by inno- 
vative manufacturers. Marketing assistance available 
fo individunls, tlhktrerg. universities, Companies 
with feasible concepts, Write for: PUt-RM, I Ml, 701 
5m Ithfie Id. PlttTbUHGh r PA 15Z27. 

IMVENTfOH* MARKETED! Cash Royalties! FACE IN- 
VENT I uH PROTECTION CERTIFICATES, George Avert or 
Manufacturers Representative*, Woolwortb Building, 
Ne w fork. N ! .Y . 10007. _ _ 

MANUFACTURER SEEKING INVENTIONS. AOVAHTEK 
INTERNATIONAL, 1100 1TTH NW, WASHINGTON, DC 
3M3G. 



WANTED iNVENTIdhS - f D I AS. Market y< >o* idea 
fir potential sash or royalties. Reach mnrtfeh. in- 
tended lor the »f# of your idea it * cost vw 
an afford. Start HOW with our FREE CONFIDEN- 
TIAL evaluation, opportunity ftuUO, disclosure 
t rati on. NATIONAL INVENTORS SERVICE, Bax flJFM, 
Worceste r, MA 01603 

inventions wanted" "consultation ho 

IDEA TOO SMALL Disclosure registration, Poten- 
tial cash or royalties Irom Manufacturers seeking: 
new Ideas. For ff&e Information m how to register 
your Ideas, call or write: AMERICAN INVENTORS 
EORP.j, 59 Irtprslatc Or., Sept. PM a West Spring- 
field. MA DlOff?, (41 3» 737-5 376. A Fee B**ed 
Marfpting Qomptny, 

HOW to Sell Your Ideas fer Huge Royalties. Ne 
Investment Heeded. Send 13 5.00 l*-. Ouponl 

Vteeuffanl, na* 4»B, Daly City, 04 94016 



INVENT GflS: if you havt sn Invention for 54 Je or 
I<ctn54. write fur free booklet explaining Jiaw we 
can help ypy, Kessler Sales Corp., C-SIZ-IW, Fremunt, 
Obiu- 43420 

HDH6KDH6 factory nCfrUl Several ntw pruduots 
every mpjith t» sillily their oversea Duytrs. Par- 
Liotrlarli inlera*ted household item*, toys, games, 
gadgets, Please send skeiches or detailed ex- 
planation for evaluation and cash royalty purchase, 

if y(Ki hm an articft/acceiswy eanuot produce 
PBTiBtticafly Drcause ut quantity, price, or lahourr 

g l@ 4 $C try us. HOhikcne Plirtlc &. Metal Products 
ompany, P. 0. Box 9527, Kwuntong, Hon^Kcng. 



HEAL ESTATE « FARMS 



CANADIAN LAND FROM 547„qd AH ACRE. Low 

Monthly Piyinents. Chpict ProeertiES acron Canada, 
ild eat for Cottages, Hunting, Fishing A Investment. 
12 Month Exchange Privilege Catalogue, $1.00. 
Write; Canadian L state Laud, Oepl. 23C. 266 

Lawrence Avd. Welt. TunHitu, Canada MSM 3A8 

" _ FFiEr Big Fill -Hol iday" Catalog! fr*r 5 r 4W cOud- 
try properties dt scribed, pictured' Land. Farms, 
Hornes. 8 u sin ^sseS, N venation, Ntitirvihert buys! 
^ElecteiT best thruout Hie U.S T Over 7 Mi offices, 43 
Stale* All tobS* Ameridal Ybur* FREE from the 
World's Largaslf 6 TROUT REALTY, Inc., 7 3. 

Dearborn. Ptpt- MOO, Chietgo, IL 60603. 

" 42 F DD6[q6o ACRES Valuable Government land avail- 
able low a* $-6.80 per acce. Campsites, far ml, 
home&iles, Fabulous business boportunlties. Latest 
report! Send 42.00. -Satislactlop Guaranteed. Amarical 
Land Disposal, BOX 913 -A, Holland, Michigan 45423, 

BIC , . . HEW . , . FREE . . , SPRING CATALUG! 

Over 2 7QD tep values oc-ast to caast! UNITED 
FARM AGENCV, 612-PM Wist 47th, Ksniia City, 
Mo, 64112 

' RECREATION Land " Tracts. 5-4D Acres, Idaho — 
Washington — Montini, Timber — Views — * 
Streams. Insured title — Access — Low down, 
Writ*; Western High Lands. lne„ Pept. A, BOX 
969, Hayden lake, Idaho 83835 

' CALIFQN fllft. Acreage. Lai*. SAD ddWTh 340 Riontfl- 
ly. B ox 35^01, L04 Ang el bt W3S 

REAL ESTATE INVESTMENTS, Slep^By-8tep IP- 
itructions. 31.951 Crocks, Qtpt. PMl, BOk 5631, 
Hacienda Heights, CA D1745 

10-20 ACRES In fabulous Northern. IDAHO, Ohnlce 
land in beautiful timbered settings, In the heart #f 
lake, hunting A recreation country. Reasonably 
priced, Terms. Parcel* with domestic waler and 
power available. A unique opportunity for country 
living at its best. Writ* r<K fra* inrp^matien; 
NATIONAL ASSOCIATED PROPERTIES, Debt. GO, 1121 
Sherman, Coeur d'Alene, ID. 13B14. ■ 208/164-8 1 61 ) 



BUYING & SELLING 



SCRAP Silver EEteUlcar Contact Points, Forklift 
Contacts, Industrial Scrap Silver. Silver Solder, Ster- 
ling and Gold Jewefry. Send Sample lor My Offer. 
An -Samples Relumed. Bob Leszozak. 6S2 Myrtle SI., 
Elizabeth, NJ 6-7202. 0O1) 353-5049, 



EXPORT-IMPORT 



2500 "fast selling^ products.. Free brochures? 
Bail led, Box 9L3D9-012, Cleveland, Qh|« 441D1 



PLASTIC BAGS 



ALL Sizes. Buy *mali quantities, Free Cato log, 
SAKfit, 6151-C Cdlbith. Van Nuys r CaliforPia 91401 



BUY IT WHOLESALE 



AIL Brand flame Ru&be* CMd*. Send stamp far 
conMentlHl wholesale pri-ce list. Distributor Sale*, 
CM- Ill, 0oi EQ41 , KAPS Ai CHy p _M O 6411(3 

WORLDWIDE Wholesale Bargains: imports . 
ClosacutS , . r utu Ida! Ions . . . Mirntes, Hen 
1717-PM, Hi ghland, Indiana 46322 

SAVE ON PARTS f Free call log Jammed with Motor- 
cycle. Snowmobile, Small engine parts. AcC-CHCHe*, 
Manufacture rts Supply. Qoe 1 5-7-P.M , Ooroh ester, 
Wisconsin 54425 

BELT* And Buckles. Complete line fast sellers 
Iniludirn truckers. motoFcyolts, CB F S. wettern*, flk, 
Bi£ Pmfils. Comprete dealer set up, Catalog, details 
free. Anohof Specialties, Box 3958 B PM North 
ProvidihcB, HI 82513 



RINGS, jewelry priced 130% btlow Rrtail Pfica, 
Catalog. SI 00 (Refunda8 lei. Anka^TM, 9fi 
Washington, West Warwick, t9 8>2893 

~40c7d« BARGAIN* ~H* low wvioieuie; Many Free! 
Liquidations , . K Crosecuts . . . Job Lots 4 4 . 
Single Samples. F tm Delaill, Bargiinhurteri 
Qpportunltlea, Box 730 4, Holland, Mic-hlRan 49423. 

CLOSEOUTS! [hljcount*! Belpw wbolesjle! FreebleaE 

Sam pl e*? ddn, Bojt 20152 -pm, Femdaie, Michigan 

ITDUU FOOD5 _ — htgfi qualFEy, dC-Tb* k vila- 
mlni, Dislnbutor applloBlion $2.00. Allensworth, 
208 W, pel« Guerra, Santa Barbara, CA, 931^1 



CLOSEOUT Jewelry 554 (cats Id* 254) 

Roussels, 107-1631 Daw, Arlington. MA 02174 



ADV. AGENCIES, 

ADV. SERVICES, MAILING! LISTS 



ZlPERT A**! Itance fdr mailorder, advertisers. Hate- 
look leading newspapaf* magazines S3 W. CtllCHA 
Advertising Agency, 28^ EM Jackson. Chtoago $0604 

"MAILORDER ADVERTISERS?! CUttIFIED ADVENT it 
IMG CAH BE MOST PROFITABLE AND REWARDING 
FflDfiLEM IS TD KNOW WHAT TO D6. WHAT NOT TO 
DD. COLUMBIA CAN HELP YOU WITH TOUR MAIL- 
ORDER PROGRAM, OYER 2D YEAH* CLASSIFIED 
ADVERTISING CtffJtlEHCE. KNOWLEDGE DF REST 
POLLING PUBLICATIONS. EtfERT COPY SERVICE IS 
ALL TOURS AT NO INCREASE OVER (PUBLISHER'S 
STANDARD RATES, CHANCE* IRE TDD WILL SAVE 
MONET. WRITE TODAY FOR FREE DETAILS PLUS YOUR 
FREE COPT OF "MAILORDER ADVERTISER'S RATI 
GUIDE". COLOMBIA ADVERTISING AGENCY. POX 
12fl5-PM12 F RICHMOND, INDIANA 47174 



RUBBER STAMPS 



PERSONA H2EO Pocket flutter Stamp. 3 Une* $2.65. 
Bert-R Enterprises. 12100 Valley iprtog Lane, 
#30a-P, Studfi CJLy h CalHcmla #1604 



DARCD Type Founders. Type Shd Rubber Stamp* 
catalogue, Mali 51-00 refundabli on first order, 
237 5, Evergreen, ffen&envl Fit. 631C6. 



OFFICE SUPPLIES 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERT IS INC. Booklel short! you hOrt td Start Jcur own 
busine$a with Claisited Advertising. DNLT 1100 FOR 
BdOKLlf - - (52.00 c OvJPOrt i-rFundabla with fl rst 
order). Hi, RAPPEL PDPbLAR MECHANICS, DIPT. P. 
224 WEST 57TH it. NEW YORK, NY ICtili 



PRINTING PRESSES 

RUBBER STAMP OUTFITS 



PRINT YflUft OWN — Pfintina P-rtSSe** iypa, sup- 
plies direct ritai factory. Send 25C lor catalog and 
Jampli* lo.: helaey Gs . DM , MtrldVn, Gunn. EMSQ , 

RUBBER Stamp auppllai calalpg. Jatklull, 
Brown 5mj H e Dead, S-11U, Ml. Vernon, till rw la 62S64 

TYPE Fonts, lianfl Prlnllng Presias,. SuppliisT 
120 Pages. SI. 00 Deductible first erder. Acme 
Typt, 73 2 Feder al, Chic a go, SQgOS 

COMPLETE Rubber Slamp DutfilS K Supplies. Same 
day shipment. Sign Engraving Machines, Wfifrtosalo 
Calalbg $1.00: Deductible, Star Stamp, 732 S, 
Federal. Chicago 6060b 



PRINTING AND SUPPLIES 



m BUSINESS CARD* 11,55 Postpaid, MERRICK. 
Box 365. Pi nuba, C A 936la 

auiCR Copy Pfinting-. Law ' “priced Write: 
Nationwide . 614 North Main, Bleemfngton, Illinois 
81 701 

m Letterheads 3 Cobra, 'EnvilopaT$16"« PemH 
paul^ Samples. LOrt. 24 Port, NewfoundlaMf, N. J. 

MAIL cird#/ Prinilng; Disc aunt Catalog $].00, rt- 
fondabli, Draws r G, Paysan. AZ 85541 

1,HH Name Ind Address La he Is 14.00 Print. 
Midlawn, Box 2937 K Dllllt, Te?.a* 75221 



GUMMED LABELS 



1,000 Da luxe Cammed Addre*$ UleU $3 00. 
Free literature. Atme, 55 Tonwha, Pittsburgh. 
Pennsylvania 3 5229 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH for Cold, Jewelry, Cold Taelh, 
Ring!, Diamonds Walchas, Silver, PlatlduPi. Mall 
Articles Today, Free gilt with Information. Chicago- 
Geld £ Precfau* Metals. 6 I, Monrae, Dept. 458, 
Cbioago, 80603. 

BUYING loin — SILVER ARTICLE II Any' Cendt- 
tion! Absolutely No Hi slfl Free Petal 1 1. RelliAct. 
4B-C Margie, Ui*m, Mass. &1G7D 

HIGHEST CASH IMMEDIATELY For eld geld, silver, 
plallnum, Jtwelrj gold tettb, watches, diamond!, 
Iprtlidti!. Free Information, Rosa Industries. 25-4 
Eari M a dlapn. Chicago 6D60Z. Est ab lished 1«4. 

WATCH And Clock rapalNn* books, tunlt, ma- 
terials. Free CllalogS. North American, Box 77-42, 
Fox River Crave, Bill no I* 6<J02! 

CLUCKS Handcrafted Wood Bnpchure |1. Fisk, 651 
Unlnn, Middlesex, Mart JerSiy GH46 

IMMEDIATE CASH for Cold, Silvia For free In- 
formation writas Marshall Pogue Co., 150 Terrell 
Pla£i, Sulte_ 131 -PM. San Antonio. Texes 7820S. 

CLOCKS? Repair your Own. Book $4,65, Box 914. 
ftuldoso Dawna, New MeMCa 6B346 

NEW Product. HcmavE jewelry or other obltcll 
drppped In sink w bathtub drains. $5. Kelko, Inc.. 
Ber 3091, Wichita FaNs, Texas 76309 

(CvRliauH la ftizt plgij 
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CLOCKS, WATCHES. OLD GOLD, 
JEWELRY 

fCtntiAUf 4 fro® pre-EHing pjjij- 

SP DATS MAH Clocks Hand Pitted Scenes, All* 
Officio I Tfapshooter’a Clock, Brochure *1,00. Time 
Art Inc., P.O, Box S3. Watifbury, Conn, p&JiJ 

WANTED — GoI^h Silver, ' PI stUnim, Witches, toms 
JAny Forms, Inlcrmation Fme. Wi I mot's. 345-0 S, 
Glass* II. Ora Pea. CA 92666 

DON'T BE HIPPED OFF! Gel m*re''tar pour Cold 
C-r Silver, Detailed Bc-aklet. send $2.95r P.O. Boa 
34&41, Phoenix, AZ &5067 



GOLD 



GOLD Placer Sample $1 .W. Pha&& One. Box $74, 
Gold Hill, « S7525 _ 

EULD-Where and how to find ij, Booklet by RIAL 
ProSptclOr and Mi PET. H.W. Fine's Peak Prospect, 
Hni IIP, Deer Lodge, Montana 69722 

GOLD! Genuine 'Tools GoHT from '49er Country! 
Fools Everyone* Vi5l Dorado, P.&. Box 25- 

4991. Sacramento 9&S25 

60 LD AND SILVER " ElKtrtpllftinT Htl, PWa 
Jewelry keys, buckles, Cdta*, eld. Hot a toy. Each 
kit contains 999 line si Tver or 24 K geld. Silver lit 
*48.0 □ Cold kit } 5 1.00 Add U 25 tar shipping 
[eetOfl. Inc., Boa 2593, Orange, Calif. 92669 

REMOVE PLATINUM Preen CATALYTIC" CONVERTERS, 
Complete Details. Send I1G.W TO; Stevl I Research, 
fl :.u , Gherman, Texas T509Q 



PRECIOUS STONES £ MINERALS 

GET Free catalog no Sdriaiil rockhound, gem Cut- 
ler, jewelry Ittikff, twblbjflll er craftsman can be 
without, fuil ol bargain*, exclusive ‘tarns, Eaw prices 
Iron largest suppliers >■ n d auth#riHas in the field. 
Free new citiFac; just off the pro**, yours for the 
asking. Writes CrlAfitr'i, Dept. 0-12, 9C0 South 
Arroyo Pkwy., Pasadena, Califcrma 91109 

5DD Polished Gemstone* S7.DD. Tunhlecrait, 5401 
North Jamas, MinheipoPlJ, Mn, 55430 

AUSTRALIAN opal ieeutifiil multi-color' — $12.® 
per ounce, $£ Enterprises, Box 147, 5&YU1-Blkl 
Elation, Detroit. Michigan 48235 



TREASURE FINDERS 



ItNi Last CPins, Jewelry, hurled treasure, geld 
nuggets, relic?. New revolutionary patented detector 
analyzes objects, iromend&us range, no ground pick- 
up. Free catalog. Gai diner, 4729M «. ?th Avs., 
Phoenix, Arizona BSD! 3 

TREASURE - Locale fiUAfter mile away wllh ullra 
sensitive locator - brochure free. Research Product*, 
Box 270270 - AMD, TAfflJA, Florid* 33&B& 

10% OFF List Price on While's" Fish er r O-Tcx 
Metal Detector*. Frfre Catalan. TreaaufeX, 6 m 
pleasure. Mundelein, ILL 60C60 



PROFITABLE OCCUPATIONS 



FREE Catalogs. Repair air conditioning Rsifigeca- 
llon. Toots. tupplll*. tali Inslructfcpns. flonlisn, Ml6 
Canton, Dallas. Texas 76201. 

FT. SMITH Auction School. Ft, Smith, Ark, 7ml 
Resident ji Nome study, Veteran Approved. 

fLaGTEMCRAFT!!! Profitable Noma business. Mold* 
available. Oetailsr Lynntttv. 625IC Mentor Park, 
Mentor, Ohio nnow 

TECHNICAL WRITERS make Rig Money! Free de- 
tails- TEK PUBS. Bo* 4778-P, Santa data, CA 
95B54 f 

PEOPLE Nationwide fol lowing scientist's Bril- 
liant Money Discoveries. Free Facts. ARflVS o7n 
News service, P.O. Box ■1B3&, Overland Park, Ks. 
56204, 



SALES M EN — D I STR IB UTOR S 



REE Sample! Super Shriek Alarm! Piercing 
"Sc "each" scare* away atlackurs. rappsis. mugger*. 
1- second demonstratiMi!; J3.49 retail — 329% 

profit. Exclusive territory. Enclesa 264 for sample 
postage Barry, Dapt, 4J12D, I3l2 Washington, Saint 
Ldu s, MO 63103 

SELL SENSATIONAL LPW-CQ5T HURfLAR ALARM. 

lightening sailer. Exceptional margin, Semple* for 
Inal. Northwest Electric, Avd. 2123, Mitchell, S. Dh. 
57301 



BUSINESS OPPORTUNITIES 



f REE MONEY REPOST! 5, WD UMqut Money 

Source* lor new or exiting Easinesses and Per- 
sonal Loans, borrow from home. Compel itive rates. 
Fascinating Moneymaking Dppvrt UflUlfl* also avail* 
aale. Wnix Irom horn a. Own hours. No aiparience 
PrOvln soccesi formula, national Company wfeifc 
assist every way cos si Ole. No Gimmecks! Write: 
DFC. Dipt. 19-B12. 114& HeWfVOir Avanue, 

Cranston, Rhod e island 0^ 0- 

IMPDflT-Expart Open rl unity,, Prefilable World-Wide, 
Mail Order du si nest from Home, wlthoirt Capital, 
We thip plan f&r no Ri 5* Exa mi nation. Experience 
unnecessary. Fraa ftaport. MeMinger. Cepf. CZ7C1C, 
Woodland Hills, California 91367 

ABANDONED INDUSTRIAL SILVER— TahO it! Detail ¥; 
Metals, Box 64 &, Vtaodville, TlMSjHTS ____ 

PflEPAHE Tan Iteturns ■ Policeman Albert My^rs 
made *2,QW his very firs! season. Train at hume. 
VA Approved. Kallnnai Tax School, Mousey. 2NM, 
ti.T. 109 65 _ 

fflA-llDRDER Opportunity! Start profitable home 
business WilhOUt experience or capital, Wrilt tar 
free too k, case histories, plus Complete details. No 
Obligation. Mail Order Associates, Dept. 417. 
Mantvale, NJ 07W5 

SELLING AN APR SHOES IS FAST, Highest cash 
com missions imih ad utelf . Enjoy a steady income 
with Satisfied repeat customicrs. Yauf 0 wn hours. 
No investment, fra a selling and training lit to 
qualified applicant*. Write; Scott McGuTfiheon - 
Knapp Shoes 5037 Knapp Centre, Brockton, MA 
Q Uhi. 

STAflT YDUl GWH kRT D3STtl BUT DRiM If . fast 
Profits. Free Details. Survival, Box 765. Fn listen, 
Ok 31537 



MAKE SlE MONET in jewilfy . . . full m spare 
time. Starter kit %1 90 (refundable^. Nasco, 310-AZB 
LihcciR, f ox Riirtf Crow. Hllrwia 60021 

14K GOLD, Sterling Silver Jewelry. Make 2SO% 
Profit. Send 11 OD [retandiblaj fCf C*!alOC> Courtesy 
oems, IBM Bogart, flrpna, HT 1D452 

LEARN The secrets of repairing junk batteries 
'-Fabuioos Profit!" imaft investmem, Apex 
Engineering,. 5454 Be Isa. Atascadprc, Calif. 93422 

■'EVERYTHING Tpu E7er' Wanted to Know about th» 
Mall Order Business," 15. DD. DuMfl Wanted, Des- 
criptive Literature Free. Nell H. Tasker, Shame kin, 
Pen my tv* n La 176 72 

STWtT - 'B»CyCle ^ Bdlinets! Three manual* 
9.9i. free details. Bicycles, Box 4662, El Paso, 
C HS 799 1_4 _ 

I MADE $40,000 Year ly Ma i lard b r ! Helped other* 
make money! Details 264. Tnrray, Box 31BYY r 
TmllanfL MiCtilg ah 49197, 

Z00D% Prefit Selling- Health Reports With Ra- 
prihtiog RiftlES. Dtteils. Mitchell, BOX 105S-HRP, 
Bentan. AH 72D15, 

HOW TO MAKE MONET THROUGH CLASSIFIED AD- 
YEHTiSiHS. Booklet sMws you how ip start your own 
business with Classified Advertising. Dy(.Y ^l.DD FOR 
BOOKLET — | $2 .00 coupon refundable with first 
order} H.E, KAFREL, FDFULAH MECHANICS. DEFf r R, 
224 WEST S7TH if.. HEW YORHh NY 100H 

FREE BO DM 2042 UrtiHut Proven Errttnmiti. 
Fabulbus "unknawns," Second Inflation Income. 
HATLlWC, Ca rlsb ad, CA 92WW 

BEAT Inllatien and Oft Rich! Fret Detain I BM. 
Dipt. D3 r _247-9th Strdil, Quebec, P.Q. GIL 2N3 . 

J.E.E^P.S — +1103! C-I-R4 — 19.50! FANTASTIC 
9 AR GAINS! FI EE DOAILS! "MONEYMAKER", Box 

99279--BB, gap Francisco, CiHfomM !k410S. 



BECOME t'EAL ESTATE INlFEtTQIl - $100.00 

HOURLY Potential. Be iW. Pirt/FUll Timf. Horne 
Operation Eflml nates Invastmenl, Simplified Ifi- 
s- ruction Forth! A^tllEpnce, Fra® Information. Box 
4 ] 8 -M] 6 , Sullivan, MO 63080. 

"~piCTHRE Frwfini— Prefilable lull er tMTMHne 
(jutlneH Easy to learn with hahdhoeik.cbu.rse 
"Gome To Picture Framing profits, 1 ' $3.00 Guaran- 
teed, Free framing-supplies catalog Included. Japs, 
126-PM Seyffllfi North. Ffephins, Mi hniSOta 55343. 

ASSEMBLE - PiflDUCfS AT H0ME. Many opportuni- 
ties paying High Weekly Profits presently available 
wtthput investment, write: Bu$lDt£ie* f 9ZH 

Brighton Hth. 6^QDk!yn^ NOW York 11 236. 

VENDING Machines. No SiHlng, Routes aarn am.si- 
ing profit*. Big catalogue free. Parkway Machine 
Corporation, 393DPMB Green Iprlig Drive, TlmomuiP, 
Maryland 21093L 



REPAIR HYDRAULIC JACKS — DETAILS 
WRITE; HYDRAULIC PARTS SUPPLY, SDK 
BROWNSVILLE, TEXAS TB52D. 



FREE. 

4157, 



PI AND Tuning quickly learned with home study 
courses. Diploma granled, American Tuning School, 
t705D Teller Drive, Morgan HHI, C*llf. 9503 T. 

lUIFfilit IVERYBDffY. Become Nflterr Pi*lit IWW. 
Wf guide you, free. We sell notary ne^ds. ftaise yt.ur 
image job- value income. Assistance nationwide. 
Brochure: GulF. 234 C’ub-A, San Anlonia, Texas 
7g2Sl 



VINYL'S Where The Money Is! PrOftSliOHiMy re. 
pair, refinlsh, recbler furniture, luggage, car lops. 
Quick, easy. TWO smell HQ ^obs a dly i*m you 
$1 .flflD a month, Homes, cdfS, Office*, restaurants, 
unlimited customers. StlM earning after a few dlyfi 
prAClice. Sensational details frit. VIP, 2D37 
Monlrnse, Ghlcagu 606 IB. 



$U2.M From Squirt FMT Plywood. (Huge Dtm*nd;i, 
Revealing Pioof 25C- (Ref undab le!i r Wood win, 

BfiOREwater, Mass. 92324 



TAKE Catalog Drdtrs. We drap^hlp 2500 hast- 
ening specialty predjets. Luwest belvw wholesale 
prices. Imrndoiafi delivery, Speztacuiar home 
bojiinesi opportunity, Free Booh. SMC, 6D51 De 6ote 
rivc. r Depl. 20-9&, Wrwda antf HiHi , CA 9136 5. 

GET KICHT7 Secret Law smashes TJebtS — brine* 
Cash and Credit. Details Frie! WealthKit, Box 350-B P 
Billing*, New York J251U 

ERASE DEBTS with little known law — CREATE 
Wealth' 1 Detail* FHEE! Blueprints, #B12 r Box ID0 h 
LaChrangeville. If f. 12640 



WOODWORKERS - Turn S4 malarial iota S34.95. 
Free Brochu'e! Pine 3hop, TAP, West FElerhoraugh, 
New HimpsJilre D3463 



$fART frufitable Service Business Easily! Alena, 
Bex ll A", Farffllngville, Now Ymk H?3i 



STAY home! Turn 1DD names Into gl DOD. We 
buy «n you collect. Sttmp appreclttad. Spectrum, 
Box 394 PM 12, Fox Lake, IL. 60D?Q 

I HAVE MADE A FORTUNE' IH MAILORDER, selling 
Information! Let me Show you how. FREE pr«f. 
Mailorder information Services, 2385 Hose am are, 
JM 1/1412, La* Angeles, California 90024. 

NAME YOUR OWN INCOME, NO itlHnt. Work home, 
Guaranteed, Profits dally. Grcrw brg last.. New book 
reveals secret*, tail* how. fr» Data i Is. Write new. 
Brnwne, Bex 1645^PMIt, Mi ami, FI 1 , 31143 

$2.00 Lists Your Ham* Sent To l.W) Importer*, 
Jobbers, Mtiltrs for One Year. California Pacific 
Mailers. Crayton, CA 9451 7 

YOU Can Start Sparc Time Hume Eta*lnc*l Newt 
FJSily Btad Inform aliun. Qelails— Seven Prafitabie 
Pians, Freef WJnstonlon, BOX 414, D^At. LID,. 
Cupertino, CA 9SD15 

"$1200 MONTHLY PaiSibla Ralfifrw Earthworm! tar 
us. Free Qelalls, Baker EnttrprTses. 5or 149P. 
MillerjbDrjg,, Mlu 44654. 

WANT FINANCIAL SEOmlTYf We ’ Heed Whole 

aalft DiStfibulurs. Let Us Help You Establish e High 
Profit Business From Yapr Home, NO IfiVeJtimaflI. 
Wril*: Belter Living. Bex 14 M, Fergus Falls, Mn 
56537 

iWstANT DASH! - S500 "to $10,000 Weekly. New 
Concept in Beal Estate Sales. Ho License needed* 
Find BuiiJi esses, Momes r F*rms r Ranches far Sale. 
Wo have Buyer*. Small Investment, DTHM, Qriwer 
35-51 B5. SACtamontO, CA 9C42S _ __ 

HOTTEST, most Pr&filahre Business opportunity 
*0 |he Market. Free details, Richard* Publishing, 
Bax HI 3 i,_ WHkes_ Barr« r _ Pe nniylyanift, 1B7D2 _ 

FREE Mai larder Business Succej* Guide r Assaclitetf 
Publishers, 40-P Fa inf nr, Milt* Plain*, NY 1D6D3. 

J 3 Dd ,000. BO Pvufbl* When People Work far You" 
Fr «« Details. M-enssen, Cascade Snuire, The Defies, 
OR 9 70 56 

PIANO tuning learned oulckly at hamaf FYea 
informal ian. E^pir* SgIiooI, Box 1014. Jupiter, 
Florida 33456 

FVtEEl Proof I made 5265,900 yearly wNh clauf- 
fied ads. Writes Moneycrift, PM-I2, p,0. Box 345^ 
r*rw h CA 95307 

|2fl PER HOUR Washing Window*! LOW Invest- 
ment! SeK-implaymentl 5uval Enterprises, Fdi 
?S4M, C oapevllle, WA SB239 

MAKE 929,000 Yearly Wholesaling ClTt Tnl - 
cioltv llemi r Free p-etall*. Roell ProduCls, Btw 
23405P, M inneapbN*, M N 5S4 29 

GQT the itch la bn rkh? Send SID for a«jr new 
directory of IDE's ol companies eager Ip help you. 
PrtaM Associates, Box 303 Sawhill Hoad, King Eton. 
NY 12401 



SALES LEADERS WANTED! Distribute finest Dual- 
ity Food Supplement*. Natural Gleaner*, Shin Cart. 
Un el reassert Marketing Plan, Bonus Structure. Bro- 
chure. -ENHANCE MARKETING, Bax 91, Brigham City, 
UHh B43D2, 



AGENTS WANTED 



PFHhTINC Advertising Salesmen — Excel I ant money 
miking: tidelinf selling Detileamnnis Name Plan*, 
small quantities, Advertising Specialties, sign let- 
ters. Free samples. Ralco XL, BoSlan, Mil*. D2U9. 



M SENGS YdifR NAME to all free Business Ad* 
mu mu*, n. Joyce, Box 3flfi-c, ViManova, PA 
19DB5 



1 70 POPU LAB MEGHAN I CS 



SELL Book* By MalL Gbmpletr Dealer Set-Up— 
26?. Midwest ®bx 44-R2PM, Shawano, Wisconsin 
541 &&■ 

FREE Mil lord* r Dropshlp Business lourral! Mailer's 
World, Box 1359 k, Sioux Falls, South Dakota 57101. 



LEARN Sewing MiChine Repel ring. Men. Women. 
Lucrative 1 Profit*. Gress ir Corresponded School, 
Bct 927, Spirvcer, Iowa 5130 L 

HAKE A2 h «O^H " MONTHLY. Spare time, Urtlqui 
pEovPrt enterprises, fto sailing, m Cepltsi lb start. 
Tree brochure, Kashbullder, Box llJ&rlBK 
Indianapolis. Indiana 49225. 

~~ PEH5flNALl2ED DDSTERG. phtftos a! F FTe"? rii'rn 
Money from home! Free Samples including “Profits 
In Pictures". Postermat c Q1-A12 Fa *1 Providence. 
Rl OH 14 



SEE FOR Y out SELF - Lpcat Amwgy plEtribptors 
are enjoying extra Income. We show you I ww. 
Pavshter, 12 54 51 Street, NY 11219, 

MAILORDER Advice. No Books! " Write-" IftsCfl, 
Bex 1019. National City, CA 9®&5t 

' ODTSIANOIHC GDI DEI Starting Busings Through 
riaSiined Ads, Free Br&chyfs, MTS, BoK 14S23. 
San Francisco, California 94114 

H UNO REDS WE E KLY "MAlLlH s" LETTERS ! "PubTiSheT? 
3D35 Skellv, #24d, Tulsa, QK 74|D5. 

WAHTED! " SUR-WHDLESALErSE ' |fjY IELDW 
WHOLESALE. I5&9 6IFT ITEMS' Low love stm put! 
$inm depoiit Brings tolor Catalog, Bu^lnass Man- 
uals and Order forms, deposit lelurtable cn First 
Order. C.A. Marketing, 711 Euclid Gt. J-B, 
Middletown, Ohio 45042. 

(Ddiftf iHUei VR Kelt pj/C 



BUSINESS OPPORTUNITIES 

(CeitiiBai fnn prict dug page) 

FREE C'ca'rrihipi Sell Information Beak. Cornish, 

2 Lincoln, Brunswick, mho* won, 

EXCLUSIVE. “BETWEEN THE UHE1 OF THE MAIL 
DP DIR KAMI." Read: this reveiilng Sunfey new. 
Save hundreds, Make Eh&u sands it Heme. Spatial 
J-12.9S. Mail your chsck/rfipnly order today t0= 
EKEC-SHQ P-Dl ftECT-j B 1 21', P.0. Bex 2fii, Melrasa Park, 
HUnois 5016a 



ARAB BUSINESSMEN H)*e Money to Buy £ tovast. 
Top Facer t Fees Pi id I MILA, 12-DPMI, PC. fior 
si 27, Huflti niton Beicn, CA 

$1,00 PITt TO lift Name in Hindi at 1,0*0 FIRMS 
Uitr to Send y&u Offsn Simpies, opportunities. 
S-HTElDS MOP. Ift*35 Graver dale, Gaviria, GA 91722 

MAKE $250.00 For 10 Hour) Work, No experience 

needed - jure lime at home becoming Eupplier 
to mjpor Industry through ilKLraplating smell 
part) and metoilitog non-metoitlcs, we turnip ait 
equipment arc know-how! Send 115.00 lor full' 
ptrtf-CuliF). SiflC® 1932. Write: Wprner Electric 
Company, Cept. MC MM, If 12 Jarvis, Chicago, II. 
80626 

SELL BiiokS By Mail, Jones, Box 24414, PI 2, 
Yincouvar. Canada VST 411 _ 

iim.ro wo ivt H it ahehblihp puzzle* at 

home! 1 1 Start, now. No eaptritrKe required, Yal- 
ufOle free Irtormatmn. Send -sell-iddrettid 
itumptd envelope. Career), BOk 225-WBBS, Concord, 
£A B4 Sz2 b _ _ 

BECOME Loan broker. Elm Iprve commissions. 
Free details, Yallay Capita I, 12 GerdiS. VtfOIH. 
y. 07044. _ 

STOP 'Waiting Money answenrjj quoit Jonah le 

advertisements. 1OO0 oiler) e&pliitted, GUffie, Bfl* 
»5H^R, St. Ldull, Me 93l$0 

MIKE MONET BY MAIL. Home 'Operated. Simple 
instruclloris, Free Qtliil), (S*SE;ii J/M Enterprises,. 
SOI 272^PM9, PlEkerlnglon, OH 4 314 7 

YOU Can make and sell OVALITY to* ropes? 
PERFECT product to start PROSPEROUS company or 
lor EXTRA INCOME PART-TIME! *5 00 Guaranteed! 

Fincher, 3-G MfidF, Stillwater, OK 74Df4 

FREE Guide ie" Mall Order Richest Ram, Bo* 341, 
Brooklyn, New York 11230. 

I LHIP Frafiteble Wialesallnje Bifsinslss. Fret De- 
tail?! Wholesaler Associate), Dept PM1DD, 53 
Woodard Road, We$t Rosebury, Massachusetts 02132 

liro Dally Possible As Your Own BPS) Whole- 
saling. Writ? Today: Mamie Enterprises, 1 41 J 
Manorhaven Blvd., PM2. Port Washington, New York 
11050 

MAKE 2 to 3 times your cost on hundreds of 
product), Gift ilems r novelties, toy), carded mer- 
chandise. 1001 others. $2-00 bring) giant catalog, 
retondablt on First order. JUtlSTA MERCHANDISING 
CO., Dept. PM-lf, 1052 Silver StiUton Dr. p Vista, 
Co.. 92013 

“ EARN Eirtra Hundred) Part-Time. Start your own 
Business . *2.M bring) ALL Supplies (Refundable!. 
Duron WhelesaNng, Sox 726-PM, Concord, N.H. 
03301 

GUARANTEED Weekly 'income of *238.00 W«fk at 
Home. Earning Guaranteed. SI A, H07. 182PM, 
Quitman. Tern ?5?$3 _ 

INSTALL lUfiCUR ALARM), Big Pre-Ms. Fret 0e- 
tails: AlttorMtef Electronic), 3511 Otii, Warren, 
Michigan 4B09I 



MONEYMAKING OPPORTUNITIES 



EARN EXTRA MONEY at home. Proven program. 
Free details. BMD .Enterprises, Bex 1L2&-E, 
KlteJUner, Q nterlp N2K 2B6 

COLLECT Na mes! ! Ooirsnteed weekly medm*. 
Beginners, welcome. Free supplies: CMQ h Bqk 

1 71 -PM, Halall). T* 7B0 59 

HEW Olsco-vtry In Elattery RecondiHonlng - ■ 
Eighteen ItofltH) Guarantee Mem) "Big FroRlS 
Fast- F> flKlone, 7415 Gihle Drive, Little Rock. Aft 
72205 



REPAIR Typiwritfrf. Inexpensive CouDt quickly 
trains. Frt# booktot. Athey, A 12, Tarerctum. PA 15004 

PUITERCRAFT! Moneymaking home botlnes*. Be- 
tail). Mai I way, Z 4 M 9 tBF 12 . tTiUlVlIle, TR. 37ZG2 

WE HUY HEWSFAPIR CLIPPING Ol Wedding An- 
PHjrcements lor St.(kO each. Instructions 1100. 
Cl:pplnis, BOX 4?1-PM. Gate SV l I H, Tern 7VS2B, 

NOW TO HIKE MONEY THROUGH OLA 53 ! FIE 0 AD-' 
VEftflSING. Booklet show) you how Kq start your own 
business with Classified Advertising. ONLY |T.OO FDR 
BOOKLET — ($2.03 CDupo n refund Able with first 
order). HrE. RAPPEL, POPllLAl MECHANICS h DEPT. f. 
JJ4 WfBT »7TH ST., N£W Y ORK, NY 10 011 _ 

WEALTH, Adventure! Gem Imparling. Free Sample. 
Certified, Sox 2&337^PM r 5t. LHJl), Missouri 03141 



MAIL Ordar Dpppii unities. OeDrlfd iiplanstiDns 
Saue Tim r and Money. Free Information. The 
And arson Touch. Dept. !<, 1045 Lima, igrbenk, CA 
91505. 



OVER 1,000 Extra Income Idee), information lor 
If* stamp. Jay Yqcl n. Clayton, Calitorpla 94517 

CANADIAN MILLION) rn mail. Inslanl money into. 
Write; Millions, Dept. P.M. Be* C72Z, Station A.. 
Toronto , Ontario M5W 1K5 



MONET. Homa Workshop. SUCCESS Details, Com- 
plete Manual. Plus 6 Plans, Rush! $4.9fi. Mer-Lpr, 
BQk 1134, Fort VI I ley, QR 31Q30 

SAVE Money! Personar Budgeting 5impl|liod! 
Booklet with instruct ions. Examples. $5.00 Satis- 
faction or Relund. Box 252, ST. Mertin-FM, Uvsl, 
Quebec H7V 3P5 

HAKE Statuette), Ftorfities, Imititton Marble. 
Sell Id Stores or Start Gilt Shop, Detail) 25C. 
MArbleilliig, P.Q. Box 1173, Ballwin, MiSMuri J3011 

B$t Tai saving Method) use# hy Eicperl) lo^ yobr 
own business! $10. CPA. P.d Hm 4B7-A12, 
Crystal City, m 53019; 

tlfl.aoo.ttfi Made in # Hours! Metchinf Yellow 
Pages. Classified), Ea» InBlructiOJi) J3.DD, CeHvjJl, 
&uk /Oj f-211, Riverside. CA f25_13_ 

(HOPE NS i YE Btaul if ul ly fllipnjrtd Jewelry Hern, 
Free Catalog, i. Kurman, 049 Broadway. New York, 
rt«w York mw 



BOOMING Silver Prices: Big Profits ir Silver fte> 
covery. D^tAilod Instruction maoual, 97.95. 
Ini a mat: cn a3 Associates , P. 0, 5c v. AQ29, Houstofi, 
Texas 77210. 



MONEY in garage sales. FRIT booklet. BrcMkside 
Publication), lox 234-P H Bryin, Tk. 77B01 

YOU can Make Money Collecting Stamp). Guido 
T4IIB Ho*. A Mutl for Anyone Interested in 
Stamps. $1.50 Plus 5&C Handllog. A I, A. Hopp d 2312 
W, Hal lock Young Rif., Warren, 0hto 444B1 



NEW. "‘Ortr 1D1 Ways to Earn ExtfJ Money ”, 
One's Just Jigit tor You. Guaranteed. Rush S3. 
No rotk, Box 151353, S-ilt Lake City, UlAh 34115 

MONEY! Make It . H . Save it. fantastic now 
ideal for better imnc. free tips, dettiij. Tips 
Exchange, Adjc 15&P, Brooklyn, N.Y. 11224 

MAKE MONEY IN sPARTlTkE, Earn fendteU) cflmT 
mislipns as a subscription representative for laad^ 
ini magB^ioes. F$f net detain, send tn $ ad wiih 
your name and address tor POPULAR MECHANICS, 
Dept. A&-S. 250 W. 55th St,, New York, N.Y. 10019. 

$$ERRH» Torn ynur fite Experiences into cash! 
Send 11.50 tOi BftWS, 0710 Bell, Blrcn Run, Mich. 
4M15 

buhBlart PrtoS, non tlr infiltrated ore^ung door. 
Blue print $9.00. GUARANTEE. -Hug - An, P.O. Box 
452-M, Caddo MIIIL TeHt 75M5 

WIN Migume and TtloeDlon Gonitit». Protei- 
sional secrets, -details, facts. i3.7Hi Brown 
PubUihef), Bex 147, Winfield, Kan*, &7156 



TURN 5,000 Jimti into S50.4HK), *i buy )U you 
collect. Gel ail )L0d (Refundable). Colder, Box 
C74nZ, Rlchmftito, California 94803. 



OYER $15.5# an hour. Spire time at home! Rub- 
ber Stamp Industry needs small manufacturers. Wa 
furnish All equipment and know-tin*! Pirtkuiar) 
free! Write; Roberta. Dept. RC.Z-JM, 1512 Jarvis, 
Chicago, IL 60520. 

SO MONEYMAKING REPORTS - REFftlNlT. SELL, 
100% PROFIT!! Grove PM 1 230, 3519 Huron, Houston, 
Texas 77036, 



PIANO Tuning Easily Learned. Ultramodern Method. 
Allison, Box 1, East Patch ague. NY 11772 

roil M)V Be losing Money Every Day. Send T5.00 
For Oelailed Procaoure On Hew To Stop Losing 
Money. PROFITS UNLIMITED, P,Q, Box 111, Kenflsha, 
Wisconsin 53141 

IMH Big money buying and selling Silver and 
Odd. any torm. Rush $7/55 for complete instrut* 
tion book To: liberty Refiners;, 5535 H, 2 7th Sve . 
Phoertii, At. MO 1 7 

FlftE YOUR IQU! Professor's Simple, Innovative 
Method, terns Employee) into Financial independent). 
Achievement, P.-6, Box 7D1, Lake' and, MN 55043 

EARN Money GoNecling Njmes! Wrlrte: ttotores, 
104 Third, Salem, Missouri 55550. 



RABiiti — CHI NCH ILLAS 
FUR REARINQ ANIMALS 



AMhllHG Profits! $10,000 Yearly RAliim Babbit) 
for Wool and Breeding, Details — J2.0D. Amarican 
Angcra, Malts 12, Mahiana 5953d. 



S50D-11000 Month Plan raising Rabbit) tor ui. 
free detail). White'l R*Sftitr>, PM, Hudson, Chip 
44236. 

TANNING, Dyeing Finishing hides tor Fur and 
Leather, Easy Instruction) and formula), $2.00. 
Jgimi for ns, 405 Laurie r, Lystor, Quebec, Canada. 
MS 1Y0 



EARTHWORMS^ LIVE BAIT 

FREE Literature. HaiiC Flshworma, Crickets, Red 
WiREle^s — IMG — $6.95, 5Q00 — $32.50 Post- 
id With Fr*e Book on Haw and Where to Sell 
rter tish worms, plains, GA. 31730 



POULTRY Jt GAME BIRDS 



AUKIL And equipment calalbg- Aiso booklet "How 
to P-aduee and Sell Quail Year Around' L Send 25 1 
For Bwkicl- GQF Mlg. h p.-O. BOX 1552, Drpt. L55Z-L, 
Savannah. Ga. 3I44A 



OF INTEREST TO ALL 



CUT heating bills up to 15%, 10* cost method 
works al onca. free information. EnergyMiger, Bex 
60 3E, 0) 1 ton, QH 44833 _ 

FREE Prarnetlenal Albums, Concert Tickets, Stereos 
Eton Inloffflitldm Ba^ry Publication), 477 32nd 
Street. Brooklyn, NY HJM 

HOTTCtT HEW COLLtCTIHJ ■' RARE fiEMSl HcjalM 
Free! Tpylofi, U3PAI MArtifi, Ifidiih HAiIhJt Bia£h h 
Florida 32937 

DIVINING HDDS, uit TtWt and Money Lnating 
Underground Pipes and Service Lines Money pack 
Guafantea, $14.05, Otto EnUrpristt, P,0. Box 349. 
R 0*wtN, Georgia 30077 

SAVE Money. Sell WU~ own "home, You keep 
7% realtor's gprhmissien. Send $9.05 for book. 
Joseph LoielJo, Dept P, 120 East tiranger Road, 
Syracuse, hew York 13219 

SAVE Bl( llbNIYrietdhia financially confident. 
Send $5.00 tor ^'Personal Mcney Management Qulde". 
J. A 14. Enterprise). PjD. Box 1105. $t. louls, 
Missouri 631BB 

SCRUMPTIOUS Carrot Cake recipe' Bonus 
Semf $£. Trifd-I, BdX 594. Whittier, CA 9060B. 

YOU ft SOI IE! to' Greeter Self-Confidence. $575. 
Pr aegfrr P-S. 59 3aii Benito, San FranciEco, CA 

"Tow fo stoTIwokiwg . , Let Ui He~pT.^ 

Act hew! $2.0D_ Allison EntorpriSS, BOr 64, Salin*, 
Kan$s$ 07401 

L ~ ^21 M -BLACKJKGK-Play with the B«)t Pniible 
Cdds to V0UI Favor, legal All Carnet. $4.» Could 
Be the Best lnve)trnent You Ever Made, Strategy, 
BOX 14Y P F ergut FHH h MH HS37 

ELIMINATE rmulgare payment). Otffl yduf Mart 

f agt-Free home. 150 page proven Success Plan. 

10. DQ. Bob's looks, 2204 West Memphi) Street, 
Broken Arrow, Oklahoma 74012. 

= NYLON WNECLKp UlM, Steortg. For "Hart), Aviation, 
whatever. CarreEte Works 1121 West Struck DrangE, 
QA 92067 

INCOME TAX SAYINGS guaranteed to anyone who 
Item I to) deductions. Little known, easy-to-use 
method. For Inftfuctlofls, send $390; Watson, 
P.O. Bor 47 36, Jamestown, M 0233) 

HMimrT&aod THlihi Water Iwn Your Tap. h 
tall)! AbIU 2321 Cotter, Santa Ana, CA 92706. 

LEARN TO C0NTROL THE ACTIONS OF QTHEftS 

Soul shows now io Atlraet People. Subtle way* to 
Influence Attitude), Ftei«ton£«). Order; Confidence 
aod Power, $1.50 pp d, Kayll tie Pub Heal ton). Box 
845, Ml I liken, ttotitib, Canada LOH 1K0 

DIAHQN DECREE beta I la- Inside QlamonO Invest- 
ment Informalton-Writo; Recast, Bos 17* V, 
Manohaoa, IX 74652 

HOW TO SiuV Thousands Off Horn* Mortgage. FREE 
Intormatton. Cut Your Interest. P.B. Box 04. 
Happansej^Jjtd. 44550 _ 

ALWAYS jedluee chances pf ?hdto Processor Losing 
your film. Instructions $2.00. Scott Canfield. P.-O, 
Box 709, Hewberg, Oregon 9 7132 

MEN ■ WOMEN I 3 Moneymaking spare-time Tte- 
flort) plus DirKlory for Innovative Homemaking 
Tips. NEC I pas, etc. )!.□□ $ASE: THE FORUM. 3521s 
W. Jerome, Chicago, ILL, 60645 

HOW ffl UNDERSTAND FCDTB ALL be S Monday 
night Quarterback. Money back 10 day guarantee. 
Sen d $4.73 plus 70£ for handlln«. Sproui 
Publications. P Q. Bok 2533PM, Whittier, Calif. 
9Q6D1 



HOW TO RECYCLE $bAP CHIP! Into Bars — 
$hapei — Oeler) — Fragrances ! Eisyf Funf 12 W 
— "Soap”, Bo* 11012, Winston-Salem, N.C. 27106 

"BUBO" — Turn) Off TV 'Sound — picture Re^ 
mates. Inexpensive. DETAILS. Ladd ileclrontos, 
3 15PM 12 Wist 53rd Slreflt, New Yo rk, N Y IDQlft 

HE LQ EATING? ^iflformitiOR— Schools, RecriiMon, 
Fad I i tins (S5C0 dtles*), PaU. 9-610 WLD5FL., 
B:roomfieto h Colo. 8002^ 



IETI1E LIKE A MILLIONAIRE on $350 monthly 
income. Send $3.50. Roncpm House IPMI. $010 Twin 
Trail), 5«n Diego, CA 92329 



FftEE InEeresting llly±trated &elf^1m#rowemnmi book 
catalpr. Alger PubMclittons-PMlI^ Box 265, Waverly, 
NY 14692 

BtHfiLAR fRQOf Yflur home - Five steps YOU 
can take to insure your sarely. $4. , 06. 

Security COnSultafitS, P.Q. Hax 6SD3, PortsmouPi, 
Virginia 23703 



GOVERNMENT SURPLUS 



" GOVERNMENT SURPLUS 01'AECTOflYf 1 t . . Buy 

500,000 items (IneJuding Jeeps) . . . tow )) 2C -a* 1 
dollar! Most comp life intormatton available — 
$2.00 (guaranteed!. 51WPLUS DISPOSAL, Bo* 19ID7- 
AU WASHINtTON, DC 2003 G. 

ODYiftHMENT LANDS FROM $7 80 AC-RE! Home- 
)H4s, lanrrfiiig, vacationing. Investment opportuni- 
ties 1 'Quvh rnrient Land Buyer's Guide 1 ' plus currenl 
listings — $2.da. Sorpru* L*htfi, Bdx 191Q7-AL, 
WaihingEou, D.C. 20036. 
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GOVERNMENT SURPLUS 
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tSSD Surplus Army. Nivy lion H p-sp illvili&ted 
catalog, Send 3L99 RUM* i, 303? Hna-rtn Cleric, Dept 
J._12, Chica go. MM noil 60H7 

□ 1 5 COUNT Citiloc — Vlel-Nam Beets. Canteens, 
Jackets, Knives, Packs, Helmuts, send Sl.M He- 
fundable. Dixie Military Surplus, Box BL40-PM,. 

HitflYllH, T1H0BIH 37207 

J-E-E-P-S . . ! Jli BB! . „ 675, *0* Items! Buy 
hi Your Area! HdwI Whir#! — ''Moneybag. 

C-U * H-A-« T.|-£ C 193S Gevernmeni S-U^P-LU-t 
Di rectory hl — Including: “Buy G-LANDS," — -'C-Oi !.-■ 
G-GpS 1-04-T-e-R-M'L 11 — 12,00. GSUHPLUS, BOX 
2009 E, Syracuse, new York 13220 

J44-P-S — $11.30! Ut-I — $13.30 — 
650.W ITEMS — GOVERNMENT SURPLUS — MOST 
COMPREHENSIVE OIRECTOfLT AVAILABLE TELLS HOW. 
WHERE TO BUT — VO UR ARIA — 32 — M@H|Y- 
BACH GUARANTEE — "GOVERNMENT INFORMATION 
SEANCES,- DEPARTMENT B-TJ, BOX S9249. SAN 

nuwtuco, California *aio>. 

"BEFARTMEMT 01 defense Surplus □Ireelary." 
300. K 3 s ilETs $2-00. Kehmanfi Cent*, Box 4 15- A, 
Damsel. Minnesota S5325 

"TeEPI ”$52. 40' Al rplanei $73.01. Boats, dlrtct 
fr-Ofli fdve rnmenl . Directory And Cftatof 11,00 [re- 
fundable}!. Midwest Surplus. Eox 401 -rM, Dayton, 
Ohio 45401 

JE-E-PJ r ll CMS . . . !! UNDER $20,001! 
MUCH MORE . . . BW.OOO ITEMS!? COMPREHENSIVE 
DIRECTORY TELLS HOW, WHERE. VO UR AREA*! $2.0Cir 
MONEY BACA 0 UAH ANTE 11! Surplus. Amenta, 
Department G-12, Bex 2-&39U, Jaekscn, Mississippi 
MM. 



GOVERNMENT BENEFITS 



H-Q-W ?-0 COLLECT TO $113,501 GOVERNMENT 
BENEFITS OWED YflrJII — MEW REPORT!! — $2 — 
M4NEVBACK GUARANTEE !f — "BENEFITS 
ADMINISTRATION,” DEPARTMENT 594-11. NATIONAL 
PRESS BlHiOKHt, WASHINGTON, D.C. 2DD45. 



LOANS BY MAIL 



BORROW FROM HOME! Any amount, any purpose, 
wilhlri 30 days. Competitive Riles. Alto, you CAD MUI 
unlimited Income a e. our Money Agent. No exper- 
ience - cwn fours. National Company to Assist Ovary 
wjy possible. Nfr Gimmick*! Erie report: DFC, Dept, 
1Q-D-12 1145 Reservoir Avenue, Cranston, Rhode 
Island 02920 _____ _ 

FREE Details on Ho# to Borrow up to $10,400 
entirely by Molt. Writer Postal Financial Services, 
lflC M Dept. 1164. 614 pierce St-, P-0- ie* 2$a, Bloux 
City, Iowa 51102, 

BORROW f 135,. DM lflt*re^Fr«! Repay Anytime. 
Everyone eligible, Free Re port j Executive FM42, Box 
996. Dundee. Florida 33536 

SET Cosh Grants— From Cavtrnmcnt. (h evtT Repay. |i 
A l». Cash Loads All Aget Eligible. Complete In- 
formation, $2 [Refundable).. Surplus fundS-PM. U-23 
K 31., Washington. DC. 2WW 

THE ARABS HAVE MILLIONS to Loan. Invest. 
325, W — 3 1 0, ODD, COD P«31iMt. (Not Irani*!*! 
Free Brochure. Arad -PM. 135 Main, Vidor. TA 
7766Z 

CASH Loans and Outright Grants to Individuals 
refused Eisewftort, no col lateral, coilrien. intar- 
views 9-6% Accepted.. Associates. Box 3E-A4, 
Brpplilyn. NY 11235 

BORROW H5.Q00 "overnight” Ary Purpose. Keep 
Indehriitelyl Free Report! Success Research. Box 
29U7D-AJ, Indlanapplis, Indiana 46229. 

0 DR ROW iio.and without interest 1 AH eligible. 
Repay anylints. Free details Infohnuse, Box 1004PM, 
New Y*rt, NY 1U005 

QUICK SlashE Signature "Loans! Write. Elite," Bo* 
454- P, LynbfwK Haw Yerl 113*3 



PERSONAL 



DIVORCEE Overcome Prejudice. Sue Kids, Money. 
L ilerntui t, Expert Attorney %, Frn Information. 
MEN'S RIGHTS ASSDGiATIdN, 1896, Forest Lake, 
MN 5&91& 



HEW DISCOVtfltTMr Arthur lor the Relief of Artb- 
mis. Money Batk Gur*Dt*«. SPnd 37.75 postage 
paid. Mouse of Grayson, 33D So. Mentor. Suite 310. 
Pasadena. GA 91 JDS 

collecIe degrees it hhil, unowned ui!!^ 

lies Offer f unaccredited Bachelors, Masters. FH.D'a 
. , . Free revealing details. Counsel mg* Box 3L7- 
MP42. luxtin, Calkfornla 9J6BD. 

FINANCE TOUt DREAM* With Government And 
Foundation Grants, Free details. Tou-RMLJ, 432 PGH, 
Nffmoia Beach, California 90254, 

CDNFIDENTIAL ciilca^o MpIMriT Address; Business, 
Perionsl. Since 19441 M* a 1 Conlar. 323jk) Franklin, 
Chicago EDEDE 



BIBLE Questicos answered. Stamped envelope, 
BVIH 1 . 17167 Benlltf, EMI roil, MicKrgJh *6Z§9 



nCRIUllp Ecrema, Burns — Relief without 
Drugs. Sample S2-00, 4 ftL $10.00., Baggett, Box 
3412. Clarksville Tenn, 5704Q 



1 72 PO PULAR M ECHANICS 



FpflGFTFUL! We remind You! LD Dcea^ionc . . . 
$4.35 Y£AR! Send Events, Ravnlttanco, Cassell En- 
toforisas, 495 Van Nuys Blvd.. Suite 101, Beverly 
HI IB, Cft WZlD 

WAYS Coping Personal Problem. $1.Q0. Dr. K. 
Milgram r TTnH, Torrance, PA 15779 

BET THE HARNElt HQRSESr- AND WIN $10.00. WK 
Enterprises, 27 Shadaland,, KiteDenar, Ontario 
N2M Hi 



GIANT posters. Black end while or color, made 
from your pictures. Also, photo stamps end en- 
largements. Ph ctomaLi C, 4149 5th Avenue So , 
Mrnneapeii 3 h Minneidta 554 P 9 



n EMAILING SERVICE 



NEW JERSEY ftamail — Forwarding. Information 
— Researchers. LEH, Box 53, Sooth R lveiy ni dbbbj 

UNLISTED ADDRESS. Discreet and confidential. 
R email 51 DC Single. Maii ForwerdiiDg Service, SC'SO 

Main, HM9tOD h Tens 77025 

FLORIDA HI MAILS Becelving-Fcrwarding. Allen. 6326 
Autla n Drive h Jacksonville, . Florida 3 2Z10 

PACIFIC Northwest Addmi. Discreet namaiflng 
Service. Write: Jcbal, Box -54*. Weed mv life, Wn- 

9*072 

Fl£E! Remailers Listing. (New Agents Wantedji 

BOX 4 71PM , Atlanta, Ttxai 755S1- 

YOUR mall Received-Forwarded-Ccnlidential. C?AL 
Mail Service. P.D. Box 9@* Southview Station, 
Blnghamlcn, h|Y 139D3 

CAR MICHAEL Remain, Stamped Single .504. V. 
Goetz, Box 3 DD p Carmichael, CA 956DJ& 

OREEDN remailing. Stampad singles Mf. Inter Ed, 
Bgx _ 1910 1, Portland, CFrtaon 57219 

fD.DQ Month Remalls! eanridential Service. 
Bernstein. Sox 91, Maple Shade, NJ 0B0S2 



TEXAS Remalls — Stamped Singles SOC. Yearly 
125.D0., Terscd, P-0. BO x I2WS1, ArllnfftOD, Texas 

nm 



CANADIAN R|M AIL?. Prompt , ipisereet. ConfideDtill. 
■Singles 31.QD.-JAT-PM, 155 Devonshire Avenue, 
London, Qpfaiio NIC 2H9 

INDY lemalls. StampTiTsiniiei, MfiT ConUdentl el." 
Box 19GD6, Indianapolis, Indiana 4*219, 

CHULUTTE Remain, confidential stamped Slngiti 

,m. TLH. Box 220303. Char lone. NC 2*222 



MISCELLANEOUS 



IDENTIFICATION Card Cai 3 log. Free, Nipccm r m 
Maui, narrow, CaFlfomla 923 ll 

I DEHTiFl CATION CAfiDS T, . CERTIFICATES . . . 

52 SELECTION!. Samplaa 250, PKumeDla, Box 
56*4-T, © Monte, Clil f. 91731. 

COLLEGE Students! —Improve your grades! — Rr- 
teercti cstalfg — 30i peges —10,77* lines —Rush 
il.QD (Refundable!) — RasSarch, Bex 2S918K. Los 
An gt lax , 9DDZ5. (213 >4r7 -aaZ5 F 

ONNAMEHTAL HOD CaUgna, Bock #f lew Beauti- 
ful. Practical Designs for tailings, Columns, etc. 
Frat Litiratiiro, Cunnlpgh*m p 2mi South 33!Dp West, 
Bex iDW5. Salt Lake City. Utah 9412C 

PHDTO I SiNTIFI CATION GAP BE . . , CtYllbcattV 
. , . GUARANTEED !l Samples 75C . . , Bascco. Box 

3401-P- M, Provi darlce. R.l. flZEOft. 

PH DTD ID, Sealed In placElc. All stefes, provinces. 
24-hnuis. CUIRAHTEEP. Send 35 OD (2/38.09}, 
Phcto Name, Address , Heighd, Weight, Hair, Eves, 
Birthdale. CARDINAL, Bex 52DD-0R45. Jacksonville, 
Florida 322U 7. 

H DA Cff Balt atlracta, destroys! Reproduction Cycle 
inohan. Roichfs cflrrv bait Ea ousting ereat. ill did. 
Test PJCIwTh 12 02- 39.09, FORMULA 315.00, 

Famuli. Box 7113, Knoxville, Tn. 37921. 



W A NTE D M I SCELLA N EO US 



GOLD, Silver, PletlDum. Mercury. Tanta lum wanted. 
Orfti essayed. Free circular. Whore sale Terminal, 
Norwood. Ma. D2DEZ, 

' BUYING CirBldt, Silver Solder, Silver Contact*, 
Tenia lum & SEeilile - Pc ley’s Salvage. L23S9 Mlnges, 
Bettli creek, Ml 49917 



HEARING AIDS 



HUGE SAYINGS. Eliminate dealer markups. Free 
Trial., Battens Wh 4 lE«lt. Ter^s irriugad. 
Ltoyds-FME, Rockfcnl. INIrgii $HQ4. 

FREE Hearing Aid Cetelag. Huge Savings! No 
ifllesman will call. Try before you buy! Ihodee, 
Ddpt. 132- Y, Brcokport, IL 6291 D 

FREi HEARING AID CATAlOG . Save W by mail! 
YfriEej "Mcieyjavers", 953D-PM12 iaDgdgn. 
Sepulveda, cefifornie 91343. Not said, in California, 



TOBACCO 



MANE Pipes, InfomiJlkMl; PiPO, liie,, PDO. flux 
59211. -Chicago, Illinois _BD659 

FREE Semple! Custom Blended Pipe Tobacco, 
Mohaiyk Pipe T(H)atC0 SHappf, LSD2 Triplett St.. 
Dept. 99., uwensborp, KY 42301 

SMOKE~ A Pitt TT7 Try nur BDDRDDH YANlLLA 
lobacco. Send p.DO lor cenenous a*mpl| and 
catalog. Pipe 'N robac Lid, Iroadway Square Me II. 
Tyler, Texas 75703 



SCIENCE & CHEMISTRY 



PINNY FORMULAS, l,«0. EiMly PrapirpJ Prod- 
4Kl Fomulli. Send lid .DO lo: Nile Co . Boi 3520, 

Nesting N.H. B3W1 

LASER HAND BUSH with Baning, Cutting. Ruby 
Hedi, CQ'a cpmpi'ete with Pim*, Bcntt, and 
Paris. Sand $4.00 lei famco, Dhfipl. PM, Box 1M2. 

Rochester , _N-H._ 09967 

LABORATORY GhimcilS. GlaMWAn — IfifirttflL 
Catalogue 11.00- DfluXt SrlentlfiC, 934 t. 13 
Streel^ Manitowoc, WIicwisIji 54429 

HOLOGRAMS - Ail lypis Including dLchnjmalfl 
pen darn t. Send 31.00 for Citato gue, AVMA, Bex 
2132, ScutDfielil, Ml 4«0?6 



FORMULAS P PLANS, ETC, 



ANY Formula $19.00. Catalog - Yraitfae $1.(0. 
Belfort, Box 563, Chicago 60690. 



10,000 MQNETM1IUNG FORMULAS! CATALOG — 
$2.ttd — REFUNBAILE! CWA3, &JY lO P SroolHliW, 

Wl. b3MI 



TRAVEL AND RESORTS 



AUSTRALIA TRAVEL. EKCltiDg Sidney has plenty 
Eo offer. Before leaving nO-tilm comprehensive report 
airmail, $S.«L Height. GPQ Box 76, Sydney. N.i.W. 
2DD1 Australia. 



FREE TRAVEL . . . VACATION . . . Easy. ArtfHia 
can. Secret revealed , . . Money bach iuerantea. 
Sand 32.00: New Horizon. Box 5-Sk-A, Mattapolaitt. 
Man, 02739 



SPECIAL SERVICES 



IHFQRNRATI9N Od aoythlDg. Fergus an Research 
Specialists Bp-15 Woodside. Woodisitde, New York 
11377. 

HQW TD MAlif MOHET THHDUCH CLJ5SIFIEP AD 

VERIISIN&. Booh let shews you how to start your 

own buuneu with emsiheft AdvertiaJng. only si.qu 

FOR BOOKLET — |'I2.00 coupon Telundablff with first 
order) M E. KAPPEL. POPULAR MECHANICS, DEPT. P, 
224 trt*I SJTH sf.. HEW TMM. HT 1M1« 



BETTER HEALTH 



H AT LAST"! Proven, quick Cure for Imbajrasiing 
Hiccups, $3,00. SASt. Box 2313. Chula Vista. CA 
9201 £ 

IMPORTED DflGAMlC INGRO-IEHT GOULD 5AVI 
YOUR LIFE! r . . China Si Ma-er ;tree ura) in dJel 
reduces heart disease! . . . Slowi blood chrt- 
tihg! . . , SCitinlifioailY dccuminted; New England 
Journa l of Medicine . T * Octal la, PudflH, 100 
grams Mg-Cr, $10,00, pDitpald. DR LUerpriSES, 

P. 0. Bax 4UI. Vflllejc. Cl I If. 9459D 

DIET - No starvation, pills or torturoui^exif e lies. 
I lost 45 pounds in tan weeks., i knpt them off end 
I Icok and feel great, Get my complete Pitt Pro- 
gram. Send $3.75 10: R. 8*0*1, BOX 607, Tubl 
pity, ca, 95191. 

HOW Tp Stop Sfflflii ng— 33,00. John't Safai, 
BOX 4114, Stn. D., Hamilton, Canada LKV aL& 

BAtK palnT Try my traction board plans J3.D0. 
23S1 Sm throes, Tefr^bunine, DS 977(fl 

~ 3H0P ACCIDENTtl Any Acd dart" Hihiled CUjIckly, 
Confidently . . . instruction* — $5.09, 

FIRST AID FIH6T, BPk 23232, Linsing, Ml 4J9M. 
Money Back Guaranteed, 

HOW Lo Prevent Periodontal fegmi Digeese. $1.50. 
Jaeopsen r * Fntcr privet. 3946S 221 SE. Sait Lake 
City. Utah 44 117 

' 5TQP SMOKING — LIVE LONG Eft. Innovative, Wota7 
able Mcthpdi 9 eve a led? E4*y Manual — 32.98 — 
Refund Guaranteed MJ AssHiistei, 40i Tinfprin 
Part, San Bruno, GalFfumia 9106 b 



REPAIRING A SERVICING 



easy carpet instructions f cr repair me 

Small Tsar* and Gigarelta BURNS. S5.DD.. Monsrcli 
Service, Box 17Q15, Riuerdjle, III, 60627 



FARM A DARDEN EQUIPMENT 



A FREE Tdpl catalug with Hundreds cf Hard ta 
Find Farm and Bauch Maintenance Perfects. Call nr 
Write : Transcontinental Belt, Box 463. Madison 
Heights, Ml 44*71, Telephqn^ B0C-521-5B55 



GARDENING & LAWN CARE 



NOh- TOXIC INSECTICIDE. Cheeb and easy to make, 
send sz.90; Wilkes Products Ice.. P.O. Box 642. 
Wilhecbona, N.G, 255*7 



FLOWERS, PLANTS ft 
NURSERY SUPPLIES 



LEARN Landscaping at Demi. Free beuklet. Lifetime 
Career Schools. Dept., A-ftfH. 2251 Barry Avenue, 
L m Angeles, Daiifnrnii 90064 

WINEMAKING ft OTHER RECIPES 



W| nEMAKIHA-BEERMAKI H S-iiASflH QL. Free Supply 
Catalog. Yen:- 6 Eoulpmerrt. Continental. Box 

6S0L&-FM, Indlanepnlls, Ind. 46166 



CCextieued ai »m Mtf) 




WINEMAKING A OTHER RECIPES 

tCtrilastd fnm prKtdini m) 



CHRItTMAJ GQ0DI it. 50 (taliclQus Rid pe-s. $4.00. 
IrrmeUiite Dallrtiy, ft, Gityen, Bob 329, 5xnl.it, CA 

szori. 

WINE, Hire* WtftHSj leer Twa. CnUlng, Supplies. 
Jlfli Dandy Sales, Bex 3DJ77PM, Cincinnati. Ohio 
45230 

ffJNEMAWH-liUMAJtIU_ Frt* CMliflf— Fist 
Service — Largs SflleCtiOfli KflUJ,, BOX 7S59L, 

Indepandenti, Missouri 64053. 

FREE ' ilicTCLOPEDlA w nemaking. BeG making. 
Supplies, Equipment. Ingrid ienl S, Yymw iMlWlries, 
BOX PM-74ik, Vtochestir, Hiw York 1461S 

D E I RMAKEH t, wlnamikm, Free Gitildfi, RlCipe. 
Finest IngredlOnU, Equipment. Service. SF|, Bei 
764M. ChipH Hill, North Carolina STS LI 

MAKE lift, Wire Liqueurs, fret Catalog. 
Bacchanalia, Box 51, £*atfll Vilify Mass, 0275P 

AUAUTT ■HEWIHB BOOK 12,50, frae Cct*r«. list 
Service, cn E at FERMENTATIONS, 67 X Larkspur, 
Sin Rafael , CA MM. 

BEER LJVEI5 “ Bfiw yuur OHil, Cellclpps! In«- 
pensiMa! free GstllOf. Bfler Guar, Box 2&Q$3M, 
Laming., Michigan 4&S09 

CHINESE wfli Bam S&fllMd Riclne* 13.00. 
Due. F , 0. ton SI 6, FlaraF Park, tiY 11002 

WINE MARINI- Bet rmatari: Free ItruilJattn cata- 
log of iupptlu. Scmpler, Bdh 12275ft, Minneapolis, 
Winnesela 55412- 



GLdEi Buparfr Scandinavian holiday drink *— 

j2ji — igt 2 BO, Deerfield; l Hindi wis 

HRlIEMf EFFER: Mfltiqu* Old lime German fa- 
vorita — $3.50 — Bon Iffl, Deerfiild, HlinOU 600 15 



^FHlire" mine ftltWU. Authentic, regional 
fivpritai, 44.H-3AS *0. Bex 1201, dhabwiM. 
IAN 53011 



NEVER JAIL FIE CRUST EueryLimellt ficus Pie 
lltlps. $2.00. McLauehln Enterprises, 3705 - 24th 
Avenue, Rock Island, III, OlStfl 



BiiRiOTIfll] FINEST Homebrew !h&red!i*tti> sup- 
plies. World Famous Complete brewing outfits. free 
details, h-andbcck Duane Irrpcrls ltd.. Department 
PM120B, 5Cfl etna I Street. NSW York, New VcrN 

toots 



JLHUHETTD And Anisette. Delicious. EHV TP brake 
ftecipt. (3.50. Rain see. 0300 West Oakfiy B yd,. 

Hi Vegas, Nevada ssiDZ 



WIHtMAfclNC/BEEII MAKLHE IhAh. E nu Ipment. 
Free cititog. Wine Hotter. 6^ e-im, 

Sreerwped h M* Q l0$0. 

(ENBlM Barbee LH. luropWJi Fantastic RicipfrS. 
Never Before Repealed. Send 42.35,. Mio, 6999 
WiurMlii Loop, Honolulu. Hawaii MttS 

FIFTEEN Super Ways to” Mike" Open Fsce Sand- 
wiches. S3. Jacobsen's Enterprises, 39465 2215E, 
SHE Lilt City, Utah 64117 

"leftover Turkey? Fabulous «ec»pe. 41, go $.MX 
Dudleys, 713 State, Rldgrada, Illinois ftSOO 

SUN DMA 'S Favorite Brtwi, 43.50. Share*, 11100 
62 JWe. 14, 207B, Se mlllQU, FL 33542- 

BELft WIHEMAFIhC-CASOHOL Supplies, 3fl ImodftMl 
MtHls . Fret Catalog. Wine A Brew Hobby, F.d Bex 
»S$, Allentown, fa, HIM 

If Efl -CHEESE SPREAD. Tangy! Oelicious! 42.00. 
JUlwny, Bfli LB-P , Buffalo NT 14312 

mHISflFFt MU l B. Richest Checolile tale Recipe. 
|2^ BASE. Las 0503, Bdj: 32526, iakersiield. CA 

TRIED RE0IFE4 - Selection irpm Isle nl Man. 4$.Q0] 
Wllcor, The Towers, BrdoklilH Road, Ramtty, Isle 
of MiP. U n ilfid RinfidPlhr 

ALASKA FtJtEMAN’S NECJFE VlftE HOUSE CHILI" 
DELICIOUS! 42.00, Ler. Bos 135, Kodiak, Alaska 
W615 

CHINESE CDQklNGi Hunan, Mandarin, Cantontse 
41.00. Chen, Box 57047, Webster, Tesas 7759S 

KERN I E 1 5 BEST CQDKBOGK 150 FovorJIes. 15.00. 
Bernle's, Bo* 3317-P, Madispn, m P7W 

IIHVtUil BREAD RCQIF E? send S2-0fr S. Phe-I pi 
Allegan Mobile Estates, Allegan, Mich. 49QID 

OELICLDUS Hwwiide wTm IhT Champacne 
IRe cipe 5 Many Flavors rillustretedl 43.00. E. Reed, 
2309 SlniJ Monica Boulevtrd, Suite 107, Santa 
Monica, Celilernla g04D4i 

MEJ.D Recipe. Rare Medieval leva rasa 42.0Q r 
EtfWirdS, Bps 451S h Vlr|inia Beach, Virginia 23454 



RECIPES? 50 Favorites, 44 00. FTenHUn Enter- 
prise?, p P <3. Beu 154C1,, BHfln Rouge, Lcuisiana 
70115. 

"“FROM HDEEMARtT Tour Friend Fortvtr, » 
Marvelous Recipes — Vou Could Serve tb Anyone, 
^end— 43.00™ ftosemary, 257? fireen Vallay— 

Toledo, OH 436U 



LOOK I £1 — 24 Delius js Rac-ipeE S3.00L Tift 
Sties, BOX 5? 147, Chicago. IL SO 5 59 



WINE , . „ One Gallon fur Less than 41.50. 
Recipe, 52.00. Idea Box, BOH 7057, H. Trent im, 
Kiw Jersey 0B62B 

CONVERT inexpensive Vodlu into EapenSivi 
Liqueurs. Completp instruclions. 43, Boi 764, M 1*101 , 
N Pet, M?B1 

WEST TEXAS EEfiHDS Recipe. BELIE IQ US. 12. Box 
2903, Sth Angela, Texas 76902 

HOLIDAY Gourmet Potato ftacipev |3,06. L ! a h 
flex 11322. Verncn. Te xas 7 6334, 

MDhTHLT Newsletter - — ~42.04. BASE.—' "Just 
Caaking, Thanks," Box 440, Slw* Fells. 3.D. 57101 

CHEE1E 1MICE, Spanlih fthcel Denver Roast! 3A4E, 
32 .DO. Ken Hafi, 5225 Sh*tt*lOh Drive, #19, 
Wirtslen-Salem. N.C. 2?lQB 

EDIBLE UR Turkey ftKipes. Something Different 
Using Fresh and Leftover Meal. 6 for S3 .00 SASf, 
SBJ Assoc -PM, >, 0. Be x 3674, Peorla K IL 6161* _ 

ifiRANBHA 1 ! BINDER BEER Recipe — tevrlfla. IIjOO, 
BASE. SUCf1S h P.Q. 64k Bog ota. HI D7M3. 

BEERMAiERS-Wfre Special I rtsl Free CatukAfl/ 
Newsletter. NOME BEERMAKIHI CuKteheok 42.(KF. 
William's BTawirtt, Bos 461-MT2, Oakland, California 
94604 . 

hOhET LOVERS: 20 CHIkltUS Hvwt Recipes 43.00. 
Cltcklay, P-O. Bex 1B2, WswaJiitchka , Ft-nrida 3246S 

TltlB tTIONAL- Topping's - Fillings - Puddings 
Sauces. Tasty Treesures. 43-00 SA3E, "RKipes'% Bex 
5072, VHncDov er. Washington BtiBM 

UUUINB TIME SAYING Delicious Recipe*. H». 
ADF, Box 56592, Washington, OC 20011 



BURGLAR ALARMS & 
HOME PROTECTION 



HOME, ■BUSINESS BURSLAH ALARM. Protect most 
homes for 439, Rians (3.95. Mu Hi system, Box 
80331, B aton ftpuge, LA 70396, 

PROTECT yeuf homes I mm Borglanles, Instill Chain 
Lack Alarm on doors. Only $7.95 plus $1.99 Postage, 
(Duty free). Robert John Company. 43 Luxton Avenue, 
Winnipeg, Maasloha Pt2w 9LJ Canada. 

PRQTEdT TDtIRSELF A6AIN5T HlfBCLAflVj Formar 
Police and Security Cfliclal Shows ho* You Can 
Protect Your Home From intruders. With I nlortnati ve 
Guidebook. $3.90 Postpaid. OilHEFIEKTERS, Box 

56, YerUOrt HUM), Hllnpl* W06 1 

' PPL ICE DIALER f 29.95. free Catalog. SA3C0, 5619 
St. Jpjin, Kansat Cily, Mo. 54123 

FINEST Equipment! Save! FREE CATALQ6E AAS. 
1A6-B Cxmuar Road, Birmingham, Al. 35209 



Popular Mechanics 



224 Wait 17t*i Stmt, Haw York, H,Y, 10010 Order 
CliiNlflad Advertising Dept. (212) »24ft26 Fprm 



DEADLINE FOfl ADS: Copy end Paymem mLnrt be Hi by mt 5th day ef the 2nd preceding month for (he Issue In 
which the ad la Id appear. Sea Head of CUtssiflad Section. 

HOW TO COUNT WORDS; Name and addrsas must be induded In counting the number of Wcmda in yQair ad . Each 
NUM or numbar uaad coma as 1 wor 3; H.E. Kappel . 224 W«t 571h Stfe#L New York, New York 10019: 9 WQfiDS. 
WC OOdee are not counted. Phone #: 2 Wonts. Symbots usedaa k eye ane chirgad fbr, C«y w State count as 1 word 
each.: New Brunswick New Jersey: g Words. AUsrwviations such as C.O.O., F.O.B., p.P,M. K U SA, F.O., 5x7, 
16mmi are ajiinted m 1 word. (P.O.Bcjt 302 counted as 3 words) Webstar^ Intomatwrwf Unabridged Dkaiafwy 
wl be as wr authority for speh-ng, eompoimcf words, Hyphenatjons, abbrevlaliona. etc. Please make checks 
payable to POPULAR MECHANICS. 



Only $43.00 for ID word minimum 

$4.30 Bach additional word 

BOLD PACE CAPS add 
$1 per ward 

[Firs! Word: No ChM# For Bel d F«s#J 
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Subscription price 
Slashed to $2.97! 



M oneys worth monthly has stunned 
the magazine world by announc- 
ing an offer of full-year subscriptions 
for just $2.97. This is as little as some 
magazines charge for a single issue. 

“We’re doing this to Celebrate our 
Tenth Anniversary,” a spokesman said, 
“and to solidify Moneys worth's position 
as America’s Number One Biggest Pub- 
lishing Bargain, Ever since it began 
publication in 1970, Moneys worth has 
consistently lowered subscription rates, 
while Other periodicals have raised 
theirs. We started out at |10 a year and 
now we are offering Tenth Anniversary 
Special Subscriptions at the unreal 

PRICE OF ONLY $297!" 

Moneysworth, which tells how to get 
the most for your money and the most 
out of life, Ls read by an estimated 
5,000,000. Its chief competitors are Con- 
sumer Reports, which sells for $12 a 
year, and Money magazine, for $14.96. 

How to place your order 

Readers of this magazine who wish to 
take advantage of this unparalleled of- 
fer should send their name and address 
along with $2.97 to: Tenth Anniversary 
Special Subscriptions, Moneysworth, 
P.O, Box 404, New York, NY 10101. 

Typical of the savvy, wallet-fattening 
articles Moneysworth prints are these: 

Recession-Proof Jobs 

Cars that Are Stingiest with Gas 

How to Earnl&H* on Your Savings 

Canada's FREE Land Giveaway 

How to Qualify for Food Stamps 

The Only Diet that Really Works 

The I jong and Short of HatrTnnaplantii 

How to Collect Social Security from (he 

U.S. and Canada — ROTH 

Are Hay Fever Shots Pointless? 

Mercedes’ New “Lifetime” Car 

How to Reduce Exorbitant Doctor Bills 

States w 4th Beat Unemployment Pay 

How to Get a Low-Cost Divorce 

Tbe Kindi of Gan Me ehan fe e Own 



— H.T. Pinrose; Montgomery, Iowa. 

* “Your advice on Social Security re- 
sulted in a $3,135 lump-sum cash pay- 
ment to my wife and $171 monthly pen- 
sion, The best investment I ever made 
was my subscription to Moneysworth.’* 
—Dr. Herman Hortop; La Grange, III. 

* “Your article mi high interest paid 
by foreign banks has enabled me to 
retire in style. I cannot thank you 
enough.”— E. Svenson ; Fallbrook, Cal. 

* “Your news reports an investments 
have brought me, in just months, $12,996 
profit, tripling my money. You can bet 
I'll be a Moneysworth subscriber for 
life.”-L Grey; Ypailanti, Mich. 

* “Your article ‘Inaccurate Billing by 
the Phone Company’ led me to discover 
four years of overcharges. I got a $1,693 
refund!”— A. DiRienzo; Bristol, Pa. 

* “Moneysworth 's product ratings 
sure stretch the dollar. 1 bought the 
35mm camera you recommended, sav- 
ing 30%,”— R. Goodrich; Tucson, Ariz, 

* “Your article ‘How to Avoid Paying 
an Exorbitant Doctor Bill' saved me 
$66. Here's my subscription extension.” 
— C. Wagner; Yorktown Heights, N.Y. 

* “Thanks to your article ‘How to Buy 
a New Car for $125 over DEALER'* 
Cost,’ I just bought a Chevy at a saving 
that I conservatively estimate at $354. " 
— Rudy L, Grange; Anita, Iowa. 

* “Moneysworth is aptly named. To 
paraphrase Churchill, never have so 
many paid so tittle for so much ’ —Dave 

AJpem; Pittsburgh, Pa. 

To toko advantage 

To take advantage of this GIVEAWAY 
offer, readers of this magazine should 
send their name and address with $2.97 
to: Tenth Anniversary Special Subscrip- 
tions, Moneysworth, P.O. Box 404, New 
York, NY 10101. 

(Note: There is a limit to the number 
of years that may he ordered under this 
special rate. No subscription may ex- 
ceed three years— at $3.91. ) 

If ever a publication was accurately 
named, it’s Moneysworth. This offer is 
highly recommended. 

MatepMan aaidJvmeHHbiri aaropcKHN np 



How to Hold On to Your Auto Insure hit 
H owtoTtiruRoxtops into Geld 
Contact Lenses that CURE Peer Vision 
Happiness la a Hick Town 
A Gourmet’s Guide to Free Cookbooks 
How to Stop Snoring 
Air Travel at 50% Off 
Today’s Soldiers Command High Pay 
Prosperity in Alaska 
Low-Coat Ins ur once for Non-Smokers 
Mattresses to Turn Handspring i Over 
How to Save 30% on Your Food BUI 
Scholar DoQoro for the Middle Claw 
Where Retirement f$ Goes Farthest 
The "Yurt”: Incredible $350 House 
How to Get 7 Bet taeli ere for Price of 1 
Ski Areas Without Steep Prices 
How to Born Wood Efficiently as Fuel 
Resumes that Get Job* 

Dow to Avoid Alton uy 
How to Travel aod Get Paid for U 
Fifteen Fabulous Free Maps 
Don’t Sneeze at This Cold Remedy 
Starting a Retirement Business 
Videotape: The Last Word in Wills 
The World’s 100 Best Free Calendars 
Landing an Executive Job After 40 
How to Cope with Dunning Letters 
Sailboats that Are Real Winner 
Getting a Job as a Forest Ranger 
The Am ax lug New Two-Engine Gar 

As you can see, Moneysworth is an 
easy-to-follow instruction manual for 
building a better life. Each day, it is in- 
undated with ecstatic testimonials like; 

* "You're not going to believe this, 
but I have parlayed $146 into $90,000, 
due to your informative article on how 
to break into real estate. How can I ever 
express my gratitude sufficiently?” 






Waffling : The Surgeon General Has Determined 
Tliai Cigarene Smoking Is Dangerous to Your Health. 
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